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FROM PREFACE TO FIRST EDITION 

The purpose of the present volume is to consider the con- 
tribution made by experimental psychology to the study of 
educational problems. In the last quarter of a century the 
volume of experimental work has expanded to such an extent 
that it is becoming wellnigh hopeless to get a conspectus of 
the position Mucli of this work has reference direct or 
indirect to educational matters, and it is hoped that the 
survey here attempted may help the student of education to 
find his bearings m this territory 
Enthusiastic experimenters are apt to forget that wisdom 
did not delay its entrance into the world until the reign of 
experimental psychology, and that the experience of practical 
teachers gives them an insight into the mentality of youth 
obtainable in no other way. Nevertheless, the value of 
experimental observation cannot be gainsaid, and the science 
of education must take into accoimt the evidence acquired 
by exact methods. . . . Wherever possible, I have given 
historical details, believing that some psychological problems 
cannot be adequately understood without historical treatment. 
... In many cases I have indicated where the next line of 
advance seems to me most profitable, and the text contains 
several pieviously unpublished experiments. With the same 
object in view, I have ventured, as a stimulus to research, to 
suggest a new view of mental imagery and a new theory of 
mental fatigue. . . . 


vii 




PREFACE TO THIRD EDITION 

This edition has been so completely revised, and greatly 
enlarged, that it is practically a new book. In order to keep 
it to a reasonable size the chapter on Mental Fatigue has been 
omitted ; but those who are mterested wiU find a full treat' 
ment, under the heading ' Mental Energy in my recent 
book on The Mind and its Body. Two new chapters have 
been added — on ‘Mental Heredity’ and ‘Mental Tests'. 
Mental heredity is the kernel of many problems in educa" 
tjon al psychology , whilst mental tests have branched out 
into so many diverse ways, including child and vocational 
guidance, that it seemed necessary to treat them much 
more fully. 

In every chapter I have emphasised the undprijdng psychOi. 
lo gica l . pimaples, since, without these, the perspective- of 
psychological eisperimept is apt to be distorted. It is just 
as essential to be able to e.valuate experiraental.flndmgS as 
to know how they are arrived at. This is well illustrated 
by the coTOdstattQP of mental tests. Their mathematical 
treatment ha§ developed to such an extent that the student is 
apt to miss the psychological wood in the tangle of statis- 
tical trees. It is shown, in the text, that it is possible to 
reconcile some of the disputes in the statistical tlieory by 
/psychological considerations; and thus a, , new*. ..theory*- of 
I what ipental tests, measure is, put fQtwmddmth&last chapter. 

1 Again, whilst taking account of recent cxpenmcntal investi- 
gatipjiSj and giving them their due weight, I have not ignored 
th e g ains of, the past, but have tried to weave the two together. 
For this reason the first chapter, whicli deals nalh pr-insiplcs, 
has bgen. expanded, and is constantly referred to in all, the 
later Chapters. 'The varioua problems, which at fust sight 
appear^ so diverse^, are thus .unified, 
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PREFACE TO THIRD EDITION 


Owing to the general interest in the subject, the doctrines 
of psycho-analysis have been submitted to a more thorough 
exammation, espeaally as regards their underlying theoiy. 
The results of this investigation reveal the weakness of the 
psychological foundations ; but the therapeutic supersti iicture , 
which IS valuable, is outside the purview of this book. 
The chapter on^jEsth.etics has been greatly enlarged, in order 
to deal with recent attempts to give purely psychological 
theories of beauty and other, forms of value. The recognition 
of the importance of the eesthetic side of education is an out- 
standmg feature of the modem curriculum; and we are 
only at the beginning. The-student of educational psychology 
ought to be fully equipped to understand and evaluate any 
future suggestions in this direction. 

During the last decade the doctrine of human instincts 
has undergone a profound change. The earlier editions of 
this book merely suggested that the accepted doctrine 
was not sound. In this edition a new section, treating 
the topic more fully, has been added to the chapter on Habit 
where, in my opmion, it rightly belongs. There it is shown 
jthat the concept of human mstmcl cannot be understood 
fwithout sound principles concernmg the nature of mental 
|heredi,ty , and that man’s biological structure is inadequate 
ptluMnan-iimtiyes. Cqaduct is., determined 
|by attracting more than by propelling., |orceSrAat»ia, ,by. 
|defs„aiid id,eak rather, than plg fsiolQgical, mechanismSt 
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EDUCATIONAL PSYCHOLOGY 
ITS PROBLEMS AND METHODS 

CHAPTER I 

MENTAL DEVELOPMENT 

Theories of tho Nature of Mind — (o) Compartment Theory — (6) Faculty 
Theory — (c) Association Theory — (d) Structure Theory — (e) Con- 
figuration Theory 

THEORIES OF THE NATURE OF MIND 

The student of educational psychology will find his path 
beset with insuperable difficulties unless he has clear ideas on 
the nature of mental development. There is hardly a problem 
in connection with the subject of our study which does not 
assume some theory of development, and our first task must 
be to examine the diffeicnt views which have been accepted 
m the past oi are now ciurrent It is the special danger of 
workers in applied science to accept principles without 
sufficient investigation and thereby to perpetuate age-long 
errors. In the couise of this book we shall have ample 
opportunities of observing the confusion whicli has been 
caused by accepting mistaken psychological theories as 
though they were piofound educational truths 

There are five theories of tho nature and growth of mind 
which need examination in this pieliminary survey owmg to 
the fact that they are frequently employed consciously or 
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mconsciously in the application of psychology to educational 
topics. They will be referied to as 

■'(«) The Compartment Theory ; 

^(b) The Faculty Theory ; 

(c) The Association Theory ; 

(d) The Structure Theory ; 

(e) The Configuration Theory. 

(a) The Compartment Theory 

The compartment theory is so primitive that it seems 
difficult to believe that such a view of the nature of mind 
could have been resuscitated in a scientific age. According 
to this view the inind is regarded as a kind of receptacle 
composed of different compartments, each of which is able to 
store a definite amount of mental material of a particular 
sort. The nature of the material is not always clearly indi- 
cated but it IS frequently supposed to consist of ideas, images, 
affects and so on. The various receptacles are assumed, in a 
loose way, to have a more or less definite volume permitting 
only a certain number of the contents to be stored in them. 
If more are put in some must be squeezed out ; but sometimes 
the images and ideas are regarded as being of a sort of gaseous 
nature so that more can be forced in under pressure. Mental 
development consists of acquiring the mental elements and 
arranging them into their proper compartments, alter the 
fashion of the files in an office, for convenience of reference. 
Sometimes the compartments are dignified by the name of 
systems, but the underl3dng idea is the same. 

Lest it should be imagined that nobody could conceivably 
adopt this view I give a quotation from the exponent of the 
most recent revival of the compartment idea. " The uncon- 
scious system of the mind," says Professor Freudi^ " may 
he compared to a large ante-room m which the various mental 
excitations are crowdmg upon one another, like individual 
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beings. Adjoining this is a second, smaller apartment, a 
sort of reception-room, in which, too, consciousness resides. 
But on the threshold between the two there stands a per- 
sonage with the office of door-keeper, who examines the 
various mental excitations, censors them, and denies them 
. admittance to the reception-room when he disapproves of 
them. . . . The excitations m the unconscious, in the ante- 
chamber, are not visible to consciousness, which is, of course, 
in the other room, so to begin with they remain unconscious. 
. . , But even those excitations which are allowed over 
the threshold do not necessarily become conscious ; they can 
only become so if they succeed in attractmg the eye of con- 
sciousness. This second chamber, therefore, may be suitably 
called the pre-conscious system.” Although we are told 
that consciousness resides in the reception-room, apparently 
the ideas and images (or excitations, which are queer things) 
do not awaken until, like the princess m the fairy tale, they 
have received the kiss of consciousness, rubbed their eyes and 
passed into a third compartment. What consciousness is 
apart from the contents of consciousness is a deep, not to 
say meaningless, mystery. But this does not concein us at 
present. 

This spatial notion of a series of compartments, owing 
to the ease with which it may be visualised has captured 
the popular imagination ; and the theory of unconsaous 
ideas which have all the characteristics of ideas as we know 
them, except that of being conscious, and residing in some 
dark cavern, is widely accepted as sound psychology. Most 
exponents of psycho-analysis accept this compartmental view 
as a true representation of mental structure, and combine it 
with a further belief that a corresponding structure is found 
in the nervous system. Not so Professor Freud,® who warns 
us that, *' We may give free rcm to our assumptions provided 
that we at the same time preserve our cool judgment and 
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do not take the scaffolding for the building." But few of 
his followers remember this advice of the master. In dealing 
with functional diseases of the nervous system it is no doubt 
desirable for the practitioner to have a visual symbol in 
order to help in the analysis of the various comphcated 
activities displayed in the psycho-neuroses. If the time^ 
relations of these activities can be conceived as split up 
into minor activities which exhibit a definite time sequence, 
it is useful to symbohse the time relations by a spatial dia- 
gram. Thus, if the origin of a certain phobia in an adult 
can be traced to some event occurrmg in his childhood it 
may be convenient, as a rough and ready mnemonic, to 
represent the origmal event as an idea persisting in an un- 
conscious state, for that will help to keep the cause in mind 
and wiU be useful for future reference. But, strictly speaking, 
there is no need whatever to assume a real spatial arrangement 
of the psychic system, or to suppose that the mnemonics in 
any way resemble the structure of the hving mind. In older 
not to be misled by the specious simplicity of all this spatial 
symbolism the student of educational psychology must remem- 
ber that " these comparisons are designed only to assist us 
in our attempt to make clear the complication of the psychic 
activity by breaking up this activity and referring the simple 
activities to the single component parts of the apparatus.” ® 
In brief, the various compartments are a device for repre- 
senting spatially a series of time relations and should never 
be used for any other purpose. To build up a theory of mental 
processes on such a basis is like the attempt of the friends of 
an engaged couple to study the characteristics of their future 
children from a survey of the scaffolding of the house they 
are building. 

Freud is not only a great physician but a stimulating 
teacher and knows the didactic value of illustrations. He 
appears also to think by means of diagrams, and in his latest 
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exposition oi mental structure, which he characteristically 
describes as the anatomy of the personality,* he gives a 
neat diagram as a summary of his views, a sound mnemonic 
device , but he adds ; " When you think of this dividing 
up of the personality you must not imagine sharp dividmg 
.lines such as are artificially drawn in the field of political 
geography. We cannot do justice to the characteristics of 
the mind by means of linear contours, such as occur in a 
drawing or in a primitive painting, but we need rather the 
areas of colour shading off into one another that are to be 
found in modern pictures. After we have made our separa- 
tions, we must allow what we have separated to merge again. 
Do not judge too harshly of a first attempt at picturing a 
thing so elusive as the human mind ” Such merging into 
one another of mental events, which led WUham James to 
talk of the " stream of consciousness,” is so fundamental a 
property of mmd that any account of mental development 
which ignores it is unscientific and misleading. 

(b) The Faculty Theory 

Though the theory of mental activity as consisting of a 
congeries of independent mental entities, called faculties, has 
been definitely repudiated by competent people it has a 
persistent way of cropping up again. Moieover, the ter- 
minology associated with the theory is often valuable for 
descriptive purposes, as it would be diflficult, without tedious 
circumlocution, to avoid speaking of the imagination, the 
judgment, the intelligence, etc. Thus it is desirable to see 
how the theory arose, and we are fortunate in having an 
illuminating account by Professor C. Spearman mThe Abilities 
of Man A 

He traces the doctrine back to Plato, who recognised two 
main faculties, sensory perception and intellect ; the latter 
separating man from the brutes. To these Aristotle added 
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the faculty of movement. Just as we distinguish between 
potential and kmetic energy, so the ability to put intellect into 
motion was later called the faculty of intelligence. Memory 
was subsequently added to this trio, and then imagination in 
the sense of mvention, Quintilian, in the first century A.D., 
regarded the memory as the child’s most conspicuous faculty, 
which, therefore, should be exercised by education to strengthen 
it. Two further faculties were added in Roman times, namely 
speech and attention. Additions to these historic seven were 
made by subdividing them. Thus the schoolmen divided the 
intellect into the separate faculties of conception, judgment 
and reasoning ; a division which is still to be met with in books 
on logic. 

By the 17th century so many faculties had been smuggled 
into the regions of philosophy and science by their advocates 
that they had become a nuisance, and Leibniz ® was moved 
to protest. “ These accounted for appearances by expressly 
fabricating suitable occult qualities or faculties, which were 
supposed to be like little demons or sprites able to do what 
was required of them out of hand— just as if there were 
watches able to tell the time by some ‘ horodeictic faculty * 
without the need of wheels, or mills able to crush grain by 
a 'fractive faculty' without the need of anything in the 
nature of millstones.” 

Each of the faculties was regarded as an unanalysable 
entity capable, in a mysterious way, of performing some 
definite function ; so that a man endowed with imagination, 
for instance, could use it in any spheie of activity to which 
he chose to apply himself ; an assumption we shall examine 
in a later chapter. Another form which the faculty theory 
has taken in recent years is the doctrine of separate entities 
known as instincts. Thus the various acts of pugnacity, 
curiosity, fear and what not, are each subsumed under one 
heading, despite their obvious qualitative variations, and 
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given the same name. The class name of all acts of pugnacity 
is then assigned to some mdependent entity, called the instinct 
of pugnacity, which is supposed to produce them all. By 
this transformation of general names into active powers a 
whole array of new faculties, called instincts, has been added 
to the mind, capable like little demons of carrymg out their,' 
tasks without further help. 

The criticism of Locke on this matter has never been 
bettered and therefore I quote from the Essay concernuig 
Human Understanding ’’ “ For, it being asked, what it was 
that digested the meat in our stomachs ? it was a ready and 
very satisfactory answer to say that it was the digestive faculty. 
And so m the mmd, the intellectual faculty or the understand- 
ing, understood, and the elective faculty, or the will, willed or 
commanded. This is in short, to say, that the ability toi 
digest, digested ; and the ability to understand, understood. ^ 
For faculty, ability and power, I thmk, are but different 
names of the same things , which way of speaking, when ' 
put into more mtelligible words, will, I think, amount to 
thus much : That digestion is performed by something that 
IS able to digest . . . understanding by something able to 
understand. And, in truth, it would be very strange if it 
should be otherwise.” 

Since the faculties were intended to express the activity of 
the mind as shewn in the variety of functioning, if we abandon 
the use of them we must be prepared to attribute some power 
to the subject himself. Certain modem psychologists have, 
however, emptied the baby together with the water of the 
bath. Not only do they reject the complex faculties of memory 
imagination and the hke, but they deny aU power whatsoever 
to the mind, and fondly imagine that they can explain mental 
events without reference to mental activity. But this is 
ridiculous, and no amount of talk about ideas acting, or images 
doing this or that, such as disappearmg into the unconscious 
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and reappearing again like the actors on a stage can dispense 
with the notion of subjective activity. As to the attempt to 
father all the mental activity displayed by a living mind on to 
its physiological substratum the bram, that is but an instance 
of the absurd attempt to explam function by structure, which 
we shall consider later. The nervous system is doubtless a 
necessary condition of mental functioning, but to regard it as 
the sole sUfScient condition is erroneous. We shall see as we 
proceed, that many of the difficulties which educational 
psychology is heir to onginate in the denial of mental activity, 
or the attempt to substitute nervous activity in its place. 

It has been recognised for some time that m order to 
describe experience we require at least three ultimate descrip- 
tive terms. From the days of Aristotle two aspects of ex- 
perience had been recognised, namely the cognitive and the 
conative, but Rousseau forced attention to the third aspect 
by insistmg on the rights and importance of the life of feelmg 
m opposition to the view that feeling was a kind of obscure 
thought or confused impulse.® Since the time of Kant, who 
first applied the three descriptive terms consistently, psycho- 
logists have recognised cognition, feeHng and conation as 
three attitudes which a person adopts in so far as he is mentally 
alive. But, though these are analytically distinguishable, in 
experience they are never found apart. The suggestion has 
been made that these should be called the ultimate faculties 
of the mind ; but as this would imply a separation which, in 
fact, never occurs, it is more conformable with common sense 
to regard them merely as descriptive terms with which to 
characterize the various subjective aspects of experience. 

(c) The Association Theory 

After runnmg riot in Scottish psychology the faculties were 
finally laid to rest by the association theory. The history of 
the " association of ideas " in psychology is a terribly long 



THEORIES OF THE NATURE OF MIND 


and varied one.® Aristotle in a treatise on Memory had 
noticed that “ when we are recollecting we keep stimulating 
certain earlier experiences until we have stimulated one 
which the one in question is wont to succeed. And just so 
we hunt through the sequence, thinking along from the 
present or some other tlung, and from similar or contrasted 
or contiguous ” Centuries elapsed and Descartes introduced 
the notion that association was entirely a matter of brain 
physiology. “ The vestiges m the brain,” said he, ” render it 
fit to move the soul in the same fashion as it was moved 
before, and thus to make it remember somethmg, even as 
the folds which are m a piece of paper or a doth make it 
more fit to he folded as it was before.” This conception 
has been accepted uncritically by most schools of psychology 
especially by some which pride themselves on being up to date. 

When the assodation psychology was introduced into Great 
Bntain in the middle of the i8th century by Ifartley in his 
Observations on Man its ultimate result was to give the quietus 
to the Scottish school which explained every conceivable 
mental act as due to a separate faculty. Thenceforward, in 
England and France, until the last quarter of the 19th century, 
theories of philosophy, ethics, law and education were per- 
meated by the belief that all the most complex forms of mental 
life could be adequately accounted for by the mechanical 
union of simpler states. It is true that the doctrine of ' men- 
tal chemistry,' by which the simpler states were supposed 
to be combined in a manner analogous with the composition 
of chemical elements in a compound eliminated some of the 
more obvious failings. But neither this modification nor the 
doctrine of evolution with which it was later combined, so 
that the higher mental powers were legarded as evolved from 
the simpler, made any real difference to the associationists ; 
for no new principle except associationism was introduced, 
but the results of the association were merely supposed to be 
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earned on from generation to generation. The wide extent 
of the principle may be gathered fiom a remark of J. S. Mill 
commentmg on the doctrines of his father, the classical 
English associationist. “In psychology his fundamental 
doctrine was the foimation of all human character by circum- 
stances, through the universal Principle of Association, and 
the consequent unlimited possibility of improving the moral 
and intellectual condition of mankind by education.’’ For, if 
the mechanical association of ideas is the sole factor involved, 
it IS clear that by providmg the opportunities for malting the 
correct associations, we are doing all that we possibly can 
for intellectual and moral development, and we may make 
intelligence and character to order 

Although the doctrine of association of ideas as an explana- 
tory principle was worked to death by the English school, 
Locke, who incidentally mtroduced the term, dealt with it 
not to explain knowledge but to account for human error. 
Accordmg to him ideas, whether rationally related or not, 
may, by the force of habit, be so united in an individual 
mind that it is impossible to separate them. “ They always 
keep in company, and the one no sooner at any time comes 
into the understandmg, but its associate appears with it ; 
and if they are more than two which are thus imited, the 
whole gang, always inseparable, shew themselves together." 
Such connection, which varies from person to person, is de- 
pendent on inclinations, education and interest. He gave 
as an illustration the association of “ goblins and sprites " 
with darkness ; “ Let but a foolish maid inculcate these 
often on the mmd of a child, and raise them there together, 
possibly he shall never be able to separate them again so long 
as he lives.” 

As used by the classical English school# association referred 
primarily to those sequences of presentations which occur in 
memory, imagination or thought, but was not conftned to 
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these. It was also used to cover the connection between 
sensations and movements or movements and ideas, and 
ultimately to explain the formation of habits. Thus Hartley 
illustrated the principle by shewing how the child leams to 
speak. He hears the word mother constantly when he sees 
her, consequently it was assumed that the visual sensation 
would stimulate the muscular movements of articulation ; or, 
later on, the mental image of his mother would be sufficient to 
set off the train of movements. In this simple way the whole 
structure of our memory and thought was supposed to 
be built up. What the associationists forgot, however, was 
that the child made the association because he had an mnate 
impulse to speak, and w^ interested in his mother as the 
source of all his joys ; that not the bare conjunction of 
the " ideas ” but the eagerness to satisfy an impulse was the 
real cause of the association. 

Various forms of association have been enumerated, such 
as association by contiguity, simileirity, contrast, etc., but the 
only ultimate ‘ law of association ’ is association by con- 
tiguity, The so-called association by similarity is a result 
observed by comparing the ideas after they have been recalled, 
and not therefore a cause of the revival ; as when the chimes 
of a clock remind me of the beUs of Big Ben, which comparison 
I now make for the first time, i.e, after the association has 
been made. Contiguity, however, either m space or time, is 
no real ground of association, but simply provides the oppor- 
tunity for the person to attend to the presentations in im- 
mediate succession, thus facilitatmg their recall. 

It is very temptmg to try to account for association 
wholly in terms of brain strueture, and theories of this kind 
spring up again and again. The most thorough attempt 
is that of Professor Semon. He calls any endmmg modifica- 
tion in living substance, after it has been submitted to a 
stimulus, a mnemic trace or engram, and the process by which 
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future stimuli touch off the cngrams is known as ecphory. 
The principle of association is summed up in two ultimate 
mnemic laws. "Ah simultaneous excitations within an 
organism leave behind a connected engram-complex, consti- 
tuting a coherent unity ” and “ The partial lecurrcnce of 
the excitation-complex which left behmd it a simultaneous 
engram-complex acts ecphoncally on the latter whether the 
recurrence be in the form of original or mnemic excitations." 
Perhaps the meaning of the latter law may best be understood 
by an example. If I hear the phrase “ all that glitters ” I 
mentally supply its completion Now the stimulus to the 
first word of the phrase " is not gold ” is regarded as the 
auditory sensation of the precedmg word, whilst the stimulus 
to the word gold is supposed to be the mnemic excitation set 
up in the engram-complex is not gold. This latter engram- 
complex has been ' left behmd ’ m my bram in accordance 
with the first law. So, to take a more primitive example, 
when a child simultaneously sees his nurse and receives food, 
both the optical stimulus and the taste stimuli produce their 
engraphic effects, and the engrams are permanently associated. 
But all this leaves out the essential part of the process. Unless 
the child were interested both in the nurse and the food, and 
more especially in the fact that these somehow go together, 
the association would never be made. The attention to the 
combined stimuli which makes them parts of one interesting 
whole is the ultimate cause of the association. Thencefor- 
ward the sight of the nurse will act ecphoncally to determine 
attention to the foretaste of the coming food. 

The fundamental defect of the association theory lay in 
the denial, explicit or implicit, of mental activity or subjective 
selection amongst the ‘ ideas.’ It was an attempt to account 
for the growth and development of mind on the ground of 
a marriage union between sensations, ideas, images, move- 
ments, etc, which act on their account, the person being 
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passive in the process. Thus Bain, one of the chief expon- 
ents, stated the law of Association by Contiguity which as 
we saw is the ultimate law of aU mental association thus : 
" Contiguity joins together things [he meant sensations, 
images, etc.] that occur together, or that are, by any circum- 
stance, presented to the mind at the same ttme” It was 
never explained what particular virtue resided in mere " Con- 
tiguity ” which enabled it to do any Hung in the mental 
world. How ‘ ' ideas ’’ could " associate ” themselves remained 
and remains an inexplicable mystery. Quite recently a new 
school of psychologists arose in America, the behaviourists, 
who dug up the corpse of associationism and thought that by 
substituting ' movements ' for ‘ ideas ’ the remains could be 
revived and ‘ behave ’ as though they breathed the breath of 
mental life. But the carcase refused to function and simulate 
mental activity, though it was provided for the purpose with 
exphcit movements, and, where these failed, with an illicit 
collection of imphcit movements to do the work.^® 

(d) The Structuu Theory 

According to this view, m its crudest form the mind is 
considered as a kind of structure having a form gradually 
built up in the course of experience. Part of the plan of 
structure has already been laid down by the race before 
individual experience begins, so that the subject does not 
start de novo but inherits a fabric which he proceeds to extend 
still farther. In order to realise how this idea arose it is 
necessary to refei to the hypothesis of mental dispositions. 
When a man is said to know mathematics, for instance, we do 
not mean that he is at that moment thinking of the subject, 
for he may be reading a novel. What we mean is that he is 
capable of calling to mind certain mathematical propositions 
as he requires them and of formmg correct judgments about 
mathematical ideas. So, again, suppose I meet a man for the 
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first time aaad then forget all about him , on a future occa- 
sion I may recognise him although there may be nothing to 
shew in the interval that my mind is affected in any way. 
In both these, and m all similar cases, some psychologists as 
we saw assume that previous experience leaves behind some 
trace which determines subsequent mental processes, and such , 
after-effects are called dispositions It is important clearly 
to reahse that we have, so far, no independent means of know- 
ing of the existence of the dispositions except by their effects. 
Or, rather, it would be better to say that the sole reason for 
assuming their existence is to enable us to give a connected 
instead of a piecemeal account of the facts of mental life. 
Hence to call them ' engrams ’ or to refer to them by any 
other descriptive name such as ‘ unconscious mental modifica- 
tions ' as is frequently done, is surreptitiously to assign to 
them certain h5q)othetical properties. 

A man’s present consciousness is determined by a set of 
conditions which are not completely enumerated when we 
have assigned all that is present at that moment to his mind. 
Thus if one tries to remember what one had for breakfast, the 
possibility of recalling the various items of the meal, with a 
sense of recognition, is due mainly to what happened in the 
morning, and is only.partially accounted for by the present 
situation and the effort to remember. Hence the recollection 
is an instance of what has been happily called 'mnemic 
causality.' To illustrate this, suppose “ you smell peat- 
smoke and you recall some occasion when you smelt it before. 
The cause of your recollection, so far as hitherto observable 
phenomena are concerned, consists both of the peat-smoke 
(present stimulus) and of the former occasion (past experi- 
ence). The same stimulus will not produce the same recollec- 
tion in another man who did not share your former experience. 

. . . According to the maxim ‘ same cause, same effect,' we 
cannot therefore regard the peat-smoke alone as the cause of 
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your recoUectijS'n, since it does not have the same effect in 
other cases. The cause of your recollection must be both the 
peat-smoke and the past occurrence." All habits are 
examples of such mnemic causality, since it is possible to 
account for a present habitual act by referring to the occasions 
on which it was practised in the past. 

It would be possible by the help of the notion of mnemic 
causation to describe mental development without recourse 
to any permanently enduring latent mental traces. However, 
our descriptions would be intolerably long, as we should be 
forced to include much of a person's past mental history in 
any attempt to explam his present activities, and for inherited 
abilities we should have to mclude the history of the race. 
To avoid this it is convenient to assume the existence of 
dispositions. By doing this we are following in the wake of 
the physicists, who suppose that energy which they attribute 
to steam owing to its capacity to do work must be caused by 
the heat which was used up in changing water into steam. 
The heat has disappeared, but the steam can do work, and to 
bridge the gap between heat and work the concept of energy 
is necessary. For a precisely similar reason the concept of 
mental dispositions is helpful to psychologists. So much may 
be conceded, but all else that is imp^ed in the structure 
theory is far-fetched hypothesis mingled with much error 
The ablest exposition of the structure theory is that given , 
by Professor McDougaU,^® and since he shews more insight 
than others it will be as well to examine his account Ac- 
cording to him, "The perfectly developed and organised 
mind would have a cognitive disposition for every mdmdual 
object and for every species, genus, and class of objects , and 
these would not be a mere unorganised crowd of dispositions, 
but would be related in a perfectly definite treelike system ’’ 
This is a great refinement on any inorganic structure, such as 
we originally assumed, and is so far to the good ; for any sound 
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theory of the mind, since it is alive, must shew analogies with 
liv ing organisms. We learn further that the structure grows 
" like a tree that puts out new twigs from the stem, forming 
new growing points, which in turn divide ; until in the 
developed human mind the structure is like a vast tree.” It is 
a pity that this suggestive figure was not left as it stands, for 
in the attempt to elaborate it much of its value is lost. The 
final picture is painted thus " The facts of mental structure 
require for their diagrammatic representation a three-dimen- 
sional diagram. As such a diagram we may take a bush 
woven over by a multitude of spider’s threads, stretching 
from leaf to leaf, each leaf bemg directly connected with 
many others by these threads. Such is the crude picture we 
may form of the structure of the mind and of the way the 
branches, twigs and leaves of the tree of logical knowledge 
are woven together by the threads of historical association.” 
We must state that Professor McDougall attempts to vivify 
the spider’s webs by the help of a conative structure super- 
added to the cognitive structure. But not all his disciples 
have seen the necessity of introducing into the diagram the 
essential mental activity without which it cannot work. One 
of his followers, apparently under the impression that the 
structure of the mind is but another name for the structure 
of the nerves, has provided a complete set of engrams or neuro- 
grams in the nervous system whereby eveiy fact in the uni- 
verse is mirrored in a corresponding nervous tract.” 

This is to confuse a principle of explanation with a visual 
I picture which enables us to grasp it more readily. VAny 
t picture of mental processes must be erroneous, and the figure 
j of a tree is only helpful provided that wc never forget that all 
j the tissues are alive , the essential thing is the function of 
the parts and not the parts themselves Psychological dis- 
positions are functional, not primarily structural, and the sole 
reason for their assumption is to explain, as far as may be, 
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the functioning of mmd. If we omit the function the structure 
is perfectly useless. What we require to explain memory, 
habit, heredity, etc. is not a set of dispositions fixed in a 
neivous structure, but subliminal functions ready to be called 
into play when certain opposing conditions are removed. 
" The naturalistic attempt to account for function by struc- 
ture, though it is old as Lucretius, has hitherto always broken 
down.” 

(e) The Configuration Theory 

We shall next consider a view of the structure of the 
mind called the configuration theoiy, which emphasises the 
primacy of form or order in all mental content m opposition 
to mental atomism or associationism. The name is translated 
out of the German word Gestalt, which means shape or form, 
and its derivative Gestaltung denotes configuration. In the 
sense here used a configuration is some arrangement which 
stands out against a background, like the pattern woven 
111 a cloth The association doctrine assumed that a child 
gained experience by the passive reception of various 
elements or presentations such as sensations, images, move- 
ments, affects, etc. combined by association, and built into 
a structure by what was called apperception. Sensations 
and the other elementary presentations were the bricks, and 
association the mortar which cemented them together. Ex- 
perimental psychology was pursued with the aid of elaborate 
instruments in the hope that the elements could be subdivided 
into smaller units. By making finer gradations of the 
stimulus, to which some response could be registered by means 
of instruments, it was thought that we could get nearer to 
the ultimate elements of conscious life. On the analogy of 
physical processes it was thought that the development of 
complex mental processes could be explained as the union 
of simpler ones. Over half a, century ago James Ward 
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attacked this whole conception by insisting that mental 
development was an organic process, which could only be un- 
derstood in terms of biological growth. An organism does not 
develop by the union of pre-existing units into more complex 
forms, and similarly the idea of mental units is untenable. 

To avoid such error we must bear m mind that,^“ " At its_ 
first appearance in psychical life a new sensation or so-called 
elementary presentation is really only a partial modification of 
some pre-existing and persistmg presentational whole, which 
thereby becomes more complex than it was before , and this 
increasing complexity and differentiation never gives rise to a 
plurality of discontinuous presentations.” Instead of a chaos 
of disconnected ideas, subsequently reduced to order, a greater 
or less arrangementdominates conscious life from the beginning. 
Mental development is comparable to the discrimination of 
the separate notes withm a chord ; the rest of the chord being 
an undifferentiated volume of sound awaitmg further analysis. 
As the analysis proceeds the chord gradually discloses its 
structure, and this may be regarded as the integrative part 
of the process. We may call the relation of the parts dis- 
criminated to the pre-existing and persisting presentational 
whole by the name of configuration. Each mental pheno- 
menon is what it is only by virtue of its connection with some 
background, that is by its place as a member of some con- 
figuration ; just as the notes of a melody are not isolated 
things but receive their colour and value from the melody 
as a whole. 

The"configuration or gestflft theory thus denies that mental 
events can be analysed into elements from which they are 
I supposed to be formed.*® It insists that a mental whole 
I has qualities which cannot ' be discerned in the elements 
f which are said to compose it. A painting or a melody has 
I qualities, by virtue of its form which are in no sense present 
i in any of the parts. You cannot find the melody in the notes, 
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any more than you can find the aesthetic quality of a picture 
by a scrutiny of the pigments. What is perceived in all 
such cases is a unique form-quality, arising from a complex 
interplay of relations, and existmg only in the product as a 
dynamic whole. 

A scientific foundation has been given to the theory by 
experimental work, such as that performed by Professor M. 
Wertheimer in his studies on apparent motion. In a cinema 
film a series of still pictures is projected at definite intervals 
on to the screen, whilst the projector cuts ofi the light as 
the fihn moves from one picture to the next. Thus no 
movement of any kind is produced on the screen, but merely 
a discrete series of still views , and yet it moves. A form- 
quality of movement is possessed by the whole experience 
of which the component parts bear no trace. Professor 
Wertheimer attacked this interesting problem by simplifying 
the conditions. He projected two vertical Imes side by side, 
in succession, on to a screen, producmg an experience of 
first one line and then another. By reduemg the time-period 
between the exposures he arrived at an mterval when an 
observer no longer saw two successive static lines, but a single 
line moving across the screen. Changes m the experimental 
conditions pioduced diverse movements. Thus, a horizontal 
line followed by a vei tical, at a definite interval, gave a circular 
soit of motion. Professor Wertheimer and the supporters 
of the geslalt psychology endeavour to explain these results 
in teims of brain physiology. They asseit that the brain 
action corresponding to the successive stationary stimuli is 
not discrete but continuous. At such short intervals the 
response of the brain fibres is a gradual merging from one 
state to the next owing to inertia. Thus the biain process 
is a moving one and the experience must, consequently, be 
one of motion. This is an instance of the firmly-rooted belief 
that we can only explain mental life by the assumption of 
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a one-to-one correspondence between mental events and 
brain events. 

But It gpprn.q to me that we can dispense with this dogma. 
In some experiments by Mr. H, S. Langfeld two parallel 
lines, with a dot between them, were exposed simultane- 
ously. Shutters were placed before each eye, and opened 
and closed alternately, so as to expose the stimulus to each of 
the two eyes successively. A single line only was, under these 
conditions, perceived which moved backwards and forwards 
across the page, and a single dot moving in the opposite 
direction across this hne Now this cuts out the idea that 
the movement could be the result of eye-movements, since 
the eye cannot move simultaneously in opposite directions. 
Again, under certam conditions, Langfeld obtained the im- 
pression of ‘ pure ’ movement, i.e. a feeling of movement 
without the perception of a moving object ; as though the 
movement of an unseen object was perceived. In other 
words, the visual physical stimulus had no corresponding 
mental perception, whilst the mentally perceived movement 
had no corresponding physical stimulus. This is in direct 
contradiction with the one-to-one correspondence theory of 
brain and mind. The psychological fact winch remains, after 
eliminating the physiological theory, is that an experienced 
situation is, in no sense, a sum of its parts, nor can it be 
resolved mto them by analysis. 

The whole idea of mental analysis appears to be unsound. 
Not only is it erroneous to regard an experienced whole as 
a sum of its parts, but the parts themselves get their signifi- 
cance only from their lelation to the whole. If an artist were 
to draw a mouth of exactly the same shape and size in two 
different faces it would appear different in shape as well as 
in expression in each , for the character of the face diffuses 
itself over the separate features. Similarly, it is not possible 
to describe a person by enumeratuig and measuring bis 
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various capacities, such as sensibility, memory, intelligence, 
etc. For a personality is an organised whole, not a sum of 
separate parts ; and the description of each part misses the 
significance of the whole configuration, the interplay of 
dynamic relations. 

A child’s first experiences are not, as William James 
supposed a " big, blooming, buzzing confusion," but con- 
figuration of a primitive kind is evident from the start. The 
very first impressions are, as said above, modifications of some 
background against which they are perceived, and not isolated 
impressions springing out of the void. We do not start with 
a iabula rasa on which experience writes new characters, as 
the facts of mental heredity abundantly shew. Our earliest 
experiences are comparable to the discrimination of features 
in a distant landscape, out of which shapes gradually emerge 
agamst a vague background, as we attentively observe the 
scene. Instead of searching for the simple elements out 
of which the mental structure may be builf up we must 
seek for processes by which mental development pro- 
ceeds. Such processes are differentiation of experiences, 
retentiveness of such differences, and assimilation of new 
experiences by subjective activity. In these ways the vague 
background of experience gradually displays more and more 
complex configurations. It is a living process, and the growth 
of a living organism as shewn m the segregation and develop- 
ment of the fertihsed ovum provides the nearest analogy to 
mental growth. 

It is interesting to note that the hypothesis of the 
gestalt psychology, according to which all mental phenomena 
are figured or have a structure or pattern, is adequate to 
describe the law of association. No more than sensations 
come in isolation, but are always part of some larger 
background, do ‘ ideas ’ occur divorced from others but 
are always part of some definite context, by virtue of 
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which alone they have a significance or meaning. This 
meaningful context we may describe as the configuration 
or pattern of the ideas. As Professor Stout puts it, '' In a 
continuous attention-process each successive presentation is 
apprehended in relation to the total object [the configuration] 
and the nature of this object is a most important factor in. 
determining the flow of ideas.” He might have said " the 
most important factor.” The problem of association is 
not to explain how ideas are associated, for they never existed 
otherwise than as part of some configuration. When, by 
attention to the relations, the nature of the configuration has 
once been grasped, the subsequent appearance of any part 
of the pattern serves to remstate the whole. This simple 
formula is sufficiently comprehensive to include every distinct 
variety or mode of association. Thus ' association by con- 
tiguity,' as when the first line of a poem recalls the second, 
and so on, is an obvious case of completing a whole which is 
partially given. ' Association iy similars,’ as for instance the 
suggestion by a clear appearance of the sky of a frosty”night, 
because in my past experience this has often happened, is a 
further instance of a partial configuration suggesting its 
completion. And finally ‘ association of similars,’ instanced 
by a present thunder-storm reminding me of a previous 
storm, i^ in the same way the completion of a configura- 
tion by virtue of some of its features being presented anew. 

S/fhe configuration theory thus swallows up what is true 
in the association theory, and incorporates what is valuable 
in the structure theory, namely that mental life is not a 
series of disconnected units, but is composed of patterns 
against a background, out of which more complicated patterns 
emerge as experience grows. But mental development 
implies more than this, and the additional process can be 
illustrated by considering biological development. While 
the fertilised ovum is developing, and the various organs 
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are being gradually segregated for different functions, the 
unity of function of the whole is still the essential feature of 
the process. The higher we ascend in the scale of life the 
more complex becomes the functions of the organs, and the 
more complete, therefore, their organisation if efficiency is 
to be secured. So, in mental development, it is not the 
complexity of the configurations which is the dominant fact, 
but rather their greater degree of organisation. A more 
highly developed mind implies one with a more complete 
organisation, i.e. in which the various powers may be duly 
co-ordinated to accomplish its purposes. Growth and develop- 
ment, from the psychological standpoint, implies fuller organi- 
sation. In later chapters we shall deal nioic at length with 
this concept of orgaiusation as the criteiion ot mental 
development 

Theories of the nature of mmd, held consciously or un- 
consciously, especially the lattei, affect our teaching methods 
It was at one time the custom to teach everything from 
" the elements,” and text-books lor pupils on the elements of 
grammar, of arithmetic, etc. were very popular. Reading 
was taught from the alphabet, followed by syllables, words 
and so on , drawmg by the practice of dehneating straight 
lines and simple curves , piano playing by five-finger exercises. 
Geometry was acquired from Euchd’s elements, the definitions 
and axioms being learnt before the propositions. These 
elements were supposed to lay a sound foundation for the 
future superstructure. But the so-called elements are, in 
effect, the limits to which the separation of ideas from a 
vague background arc tending. They arise at the end of the 
process of learning. A defimtion, for example, is a final stage 
and not a beginning Skill and knowledge are acquired by 
dealing with real, not abstract, situations. And these should 
be tackled from the start. Thus the earhest stages of a 
modern language should deal with simple actions accompanied 
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by their expression in the new tongue. Later on we may 
use bits of real dialogue fr6m a gramophone record, or better 
still, from a sound film. We ought to bring an actual exper- 
ience of a foreign situation to the learner in its living form. 
It is out of such a background that rules and vocabulary 
gradually emerge, and are subsequently fixed by constant 
practice. For words and grammar only have life in some 
concrete situation, and a feeling for language can no more 
arise from these in isolation than a knowledge of botany 
from the examination of dried specimens in a herbarium. 
The objection that is sometimes urged against such ‘ direct 
methods ’ that they do not cultivate accuracy, will be con- 
sidered in the chapter on mental discipline. We must con- 
stantly remember that sound teaching ultimately rests on 
sound views of mental development. 

There is one problem of development which we have left 
aside in describing tbd variety of theories but which can no 
longer be ignored. vThe individual mind is not a tahula rasa 
at the beginning of expenence but shews traces of inherited 
experiences which, however, are by no means explicit but 
rather implicit. The extent and nature of this implicit 
native endowment will be considered in the next chapter, 
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MENTAL HEREDITY i 

Terminology— Evidence for Mental Heredity — Evidence from Twins — 
ESect of Environment — ^Inheritance of Acquired Characters — 
Inheritance of Moral Characteristics — What is Inherited ? 

HIE TERMINOLOGY 

The idea of organic inheritance has been confused by the 
attempt to distinguish what is due to nature from what is due 
to nurture. Such a distinction, however, is erroneous and 
we must insist from the veiy start that the organism and 
its environment arc a unity, which can only be separated in 
thought but not m reality. Amongst the host of difficulties 
encountered in the study of heredity not the least is that due to 
matters of termmology, and very httle progress can be made 
until the meaning of terms is agreed upon. " Heredity,” 
says Professor J. A Thomson,^ "is mainly a convenient 
term for the genetic felatton between successive generations.” 
Much popular and indeed scientific discourse obscures this 
idea by the beUef tjiat there is a mysterious form of energy 
or, at all events, a drivmg force of heredity This is about as 
reasonable as the assumption that there must be a force of 
pupiUarity urging students to a university because the relation- 
ship of the scholais towards their Alma Mater is expressed by 
the term in stain puptllari. Professor Thomson goes so far as 
to say that " All sociological talk that appeals to a ‘ principle,’ 

‘ law ’ or force of heredity should be ruled out of court.” 
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Biologists call the stuff of living material bioplasm and 
they drs fingnish two kinds, the germ-plasm of the repro- 
ductive cells and the soma-plasm of the rest of the body. 
Obviously it is only the germ-plasm which is handed on from 
parents to offspring, or perhaps it is belter to say that the 
germ-plasm is at the outset the offspring. It was at one 
time held that when the fertilised ovum began to segiegate or 
divide some of the cells lemamed apart, relatively undiffer- 
entiated, and gave rise to the reproductive organs. The 
germ-plasm, in other woids, passed on from generation to 
generation relatively unchanged. It was also believed that 
the soma-plasm remained distinct from the germ-plasm 
during the course of the individual life, but this idea is now 
abandoned by all competent biologists; and, in any case, 
there is no necessary connection between the continuity of 
the germ-plasm between successive gcneiations and its 
assumed independence 

The supposed separateness of germ-plasm and soma-plasm 
has served to perpetuate the notion that heredity is a causei 
or a factor producing certain results. But ti|e term heredity 
simply refers to the fact of continuity and lilceness between 
ascendants and descendants, due to their relationship. Had 
there been no sexual reproduction this misapprehension never 
would have arisen. 

If we consider, for example, the case of a strawberry plant, 
the notion of heredity becomes much clearer. The plant pro- 
duces numerous runners, and at intervals stalks appear above 
the soil with leaves and roots ; and of course at this stage 
there is only one individual, since the bioplasm of the runners 
and the new shoots is continuous with that of the original 
clump. In the autumn the intemodes of the runners die 
away and the clumps become independent, the process repeat- 
mg itself continually, so that in each year new individuals are 
formed, which are descended from the first by continuity of 
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living substance. The formation of tlie new individuals is 
not a new fact, but merely a consequence of nutrition. Hence 
it is manifest that heredity is merely a name for the relation- 
ship of continuity and resemblance between individuals 
descended from each other. Contmuity does not necessarily 
imply similarity, for the individual does not necessarily'' 
during growth always resemble himself exactly. This only 
happens when the growth takes place in identical conditions. 
If the climate, the soil, the food, or all of them, are changed 
the individual becomes modified ; the farther the new shoot 
springs up fiom the parent stock the more it is apt to differ. 
Similaiity, then, gives place to unhkcncss and we no longer 
icier to heredity but to varialto n. When theic are two 
paients the fact of continuity is still evident but there is a 
double likeness to bo expected and consequently only a partial 
resemblance to each parent. vWe may, therefore, say that 
contmuity with likeness constitutes the fact of heredity, but 
with the appearance of unlikencss we enter the domain of 
variation. The similarity of the heicditary lelation in the 
lower organismae and man is suggested by the fact that such 
properties as curlmess of the hair, colour and certam diseases 
of the eyes, certain facial characteristics, etc , in human bemgs 
seem to follow the Mendclian rules of inheritance.* 

There is a fundamental ^stincti on between physiological 
and psychological inheritance which is of the first importance. 
Unless this difference is carefully attended to nothing but 
confusion can arise from the study of mental heredity. 
In dealing with biological or physiological inheritance it 
is necessary to remember that we are making a separation 
where none exists in reahty , for, as was pointed out above, 
at the outset the organism and its inhentance are one and 
the same. We can only consider them as two by an 
effort of abstraction, and the separation is attempted simply 
as a matter of convenience. All those likenesses which 
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can be traced to the parents or otlier ascendants are considered 
apart (although of course they do not exist apart) and referred 
to as hereditary characters. Now this is very different from 
the use of the terms when we refer to hereditary properly, for 
in this case no difficulty is found in separating the individual 
from his inheritance in thought or in reality. The proper use, 
of the term mental heredity should approximate the latter of 
these meanmgs and not the former if we wish to be intelligible 
But, as will be pointed out later, the analogy must not be 
pressed too far. In order to appreciate this, attention must be 
called to the varieties m the significance of the term mind, the 
meanmg of which, like the spelling of Sam Weller's name, is a 
matter of taste and fancy. Mind may mean the living sub j ect, 
the ego or soul itself ; and in this sense the continuity that we 
previously referred to as constituting the fact of heredity in 
the physiological sense of the term, “ so far from being an 
ascertained fact concerning this subject and any other sub- 
ject, seems rather to be inconceivable even as a possibility."® 
Fortunately we are not called upon as psychologists to give 
any account of the origin of souls, or of their relation to each 
other. But the tenp mind may have a totally different 
meaning, a strictly psychological one with which the idea of 
mental heredity is bound up. It is highly probable that all 
heredity is ultimately psychological ; and S. Butler in Life and 
Habit has given ample reasons for the belief that biological 
inheritance is a concept entirely devoid of significance unless we 
include in its connotation the idea of mental heredity. Use and 
habit were for him the key to the imderstanding of heredity, 
and since function determines structure, not vice versa, it 
is clear that psychological factors take the precedence. 
The second use of the term mind to which I have referred 
is that in which it is employed as equivalent to the objective 
side of experience, i.e. th.e presentational continiMmot James 
Ward. Experience or behaviour has two sides, a subjective 
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activity and the objects attended to, namely, the presenta- 
tions. With regard to such mental objects we find that " what 
we call a presentation is still part of a larger whole. It is not 
separated from other presentations whether simultaneous or 
successive, by something which is not of the nature of a 
presentation, as one island is separated from another by the 
intervening sea . . . we are led alike by particular facts and 
general considerations to the conception of a totum objectivwm 
or objective continuum, which is gradually differentiated.” 
The differentiation and growing complexity of this presenta- 
tional continuum is what mainly concerns the psychologist 
and is exemplified, let us say, in the overtones which the 
musician distinguishes but which the non-musical person 
does not hear. The musical person’s note has parts and 
relations which are absent from the other's. Now it is con- 
formable with a good terminology to refer to this continuum, 
which the individual deals with, as his mind. We may, 
owing to its intimate relation with the bioplasm, call it ' mental 
tissue.’ The subject is said to have a mental inheritance 
because his ‘ mind ’ or mental tissue, hke his body or bioplasm 
may shew, as it develops marked affinities with that of his 
parents. In other words, what is inherited psychologically 
is hot a soul or psyche but mental tissue, which is continuous 
from generation to generation. Native endowments which 
are usually referred to mental tissue are untaught propensities, 
untaught in the sense that the person’s interest in these 
directions requires no prompting from others but compels 
him, as it were, to make himself efficient by practice in certain 
directions as in the case of Darwin who began to collect insects 
when a schoolboy. 

There is a useful distinction, frequently overlooked, between 
the terms innate and inherited. Any inborn modifications in 
the mental tissue, if they exist, which lead to certain responses 
would be rightly called inherited. But there is no reason to 
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tTiinTr that genius though inborn is inherited ; and whereas 
ability is said to be native or acquhed, genius being a matter of 
creativeness or originality can never be acquired. We ought, 
however, to speak of it as innate, as all our knowledge goes to 
shew that it is inborn and must be the peculiar property of 
the subject or ego as opposed to the mental tissue. It is 
not what he inherits which makes the genius but what he 
makes of his inhentance 

It was pointed out above that to speak of the individual 
without reference to his environment is to talk of an abstrac- 
tion, for the terms are correlative implying each other. Rous- 
seau blundcied badly when he suggested that Emile should be 
educated apart from a social environment. There is no such 
thing as a human bemg apart from a social milieu. The re- 
lation between the two has been admiiably expressed by 
Sigwart,* who says . " If we call to mind how little on the 
average each of us acquiies by himself alone and independ- 
ently of others, how much of what he knows and believes is 
common property, one almost gets the impression that any 
distinctive individuahty we possess really belongs only to our 
bodies, not to our minds. As for the ideas and thoughts that 
animate us, they seem like the breath our lungs inhale, drawn 
from a common atmosphere and returned to it again,” The 
environment alone, however, will not fully account for human 
differences anymore than the climate and soil of a region will i 
wholly explain the diversities of the plants within it, Nevertlie- 
less, the environment is of fundamental importance in heredity, 
for it may easily happen that an inherited characteristic fails to 
show itself owing to the absence of the proper environmental 
stimulus. Thus there is a wan newt called Proteus in the dark 
streams of Dalmatian caves that has no pigment in its skin, 
but we should err if we hastily concluded that the factor for 
pigmentation is absent. If Proteus is removed from the 
caves to daylight it hist becomes spotty and then dark, If 
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it produce young in the new environment they too are dark, 
and the eyes which aie very degenerate in the cave attain to 
a greater degree of development. We may also call to mind 
that Plato's cave-dwellers could not attain to a knowledge of 
the good until they were dragged into the light of day. So, 
many a schoolboy acquires a reputation for incompetence 
because the environment or the teachmg bemg unsatisfactory 
his native powers are dormant, as there is no adequate stimulus 
to bring them into play. 


EVIDENCE FOR MENTAL HEREDITY 

Now that our terminological dif&cullies are partially 
solved it is time to consider the evidence that has accumu- 
lated bearing on the inheritance of ability. The first worker 
in this field was Francis Galton who, m 1869, published a 
book with the title Hereditary Genius. By the time he had 
corrected the edition of 1892 he had seen the error of his ways 
and explained that the oiiginal title was an obvious misnomer 
for the more modest Hereditary AUlity, since he did not use 
the word genius in its usual sense, but meiely as expressing 
an ability that was exceptionally high, and at the same time 
inborn. He pointed out that the distribution of faculties in a 
population could not possibly remain constant if, on the average, 
the cliildren too closely resembled then parents. If they did | 
so, physical or mental giants would become more gigantic and 
dwarfs more diminutive in successive generations. Since this 
does not, as a matter of fact, occur it is manifest that the filial 
average is not the same as the parental, but iieai er to medio- 
ciity, i.e. it regresses towards the racial mean In any stable 
community there is a typical centre from which individual 
variations occur in accordance with the ' normal ’ curve of 
frequency. “ The filial centre falls back farther towards 
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mediocrity in a constant proportion to the distance to which 
the parental centre has deviated from it ” The technical 
term variation ought always to be used to express changes of 
this kind from the racial mean. As a result of his investiga- 
tions Galton concluded that the hereditary relationship is 
similar both as regards biological and psychological character- 
istics, and also that it would be quite practicable to produce 
a highly-gifted race of men by judicious marriages during 
consecutive generations. 

His method consisted m the careful examination of the 
relationships of over three hundred families containing 
between them about a thousand ' eminent ' men, regarding 
eminence as shown by high reputation as " a pretty accurate 
test of high ability.” The eminent men were judges, states- 
men, hterary men, scientists, artists, etc. He found that there 
were enormous odds in favour of a near kinsman of an eminent 
man having ability of a high order as compared with one 
more remotely related. Eminent sons were more numerous 
than eminent brothers and there was a sudden dropping off 
at the second degree of kmship, namely grandfathers, grand- 
sons, uncles, etc., whilst at the third degree of kinship there 
was a further dropping off. In this way he demonstrated an 
increase of ability in the generations that precede its culmina- 
tion to eminence and a decrease in those that succeed. 

Galton’s work was taken up by Professor Karl Pearson * 
who likewise adopted the method of collecting family data. 
He elaborated and refined the statistical method of dealing 
with the facts and invented new modes for calculating degrees 
of resemblance. By the year 1904 he had collected nearly 
four thousand schedules referring to certain mental, moral 
and physical traits of brothers and sisters between the ages 
of ten and fourteen attending a large variety of schools all over 
the country from Aberdeen to Yeovil. The physical char- 
acters were such things as stature, length of arm, cephalic 
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index, eye-colour, etc , the mental characters were estimates of 
intelligence formed by the teachers on the basis of a sixfold 
graduated scale of ability, and the moral traits referred to such 
characteristics as vivacity, self-assertion, conscientiousness, 
good nature, temper, and so forth. It ought to be remarked 
at this point that the statistical treatment of estimates of 
intelhgence or moral qualities, however accurate, can never 
produce a finer scale than the rough one that we start with 
That is, we can never get more out of the figures than we put 
into them, and it is necessary to state this truism smce some 
investigators perform the most elaborate calculations on the 
very roughest data. It is absurd to calculate degrees of 
resemblance to three decimal places when the data are only 
quantitative, as it were, by courtesy. For this reason in what 
follows I have not hesitated to ehminatc the end figuics freely 

Professor Pearson’s aigument is based on the following 
proposition . If fraternal resemblances for the mental and 
moral characters be greater than, equal to, oi less than fraternal 
resemblances for the physical characters, then parental mherit- 
ance for the former set of characteis is greatei than, equal to, 
or less than that for the latter set. An idea of the degiec of 
resemblance may be obtained by considering the slope of the 
regression line or the' degree of correlation For the physical 
characters, such as cephalic index, he found that the slope 
of the line of regression was about -50, whereas the slope of the 
line for estimated intelligence or ability was -47. 

The following table shews the value of some of the corrcla- 


tions that were calculated from his data. 

Brotliers. Stslers 

Brother-Sister 

Head length . 

■50 

•43 

•46 

Eye colour ' . 

'54 

•52 

53 

Intelligence . 

•52 

•50 

•49 


Further, it was estimated that the correlations between the 
siblings was approximately of the same value for physical 
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characters as for qualities such as vivacity, conscientiousness, 
self-assertiveness, etc. Hence, in accordance with the above 
stated proposition Professor Peaison inferred that " the 
physical and psychical characters in man are inherited within 
broad lines in the same manner and with the same intensity.” 
But this statistical deduction was accompanied by the highly 
doubtful opinion that " the average home environment, the 
average parental influence is in itself part of the heritage of 
the stock and not an extraneous and additional factor em- 
phasising the resemblance between children from the same 
home.” However that may be, it would appear that, if these 
results are trustworthy, they suggest that whilst mental and 
moral qualities may be fostered by good environment in the 
home and the school they emanate from parental nature rather 
than nurture , they are bred in the bone. 

The investigations of Professor Pearson’s pupils on adults 
have, on the whole, confirmed his results for school children.® 
By consulting the Oxford Historical Register it was possible to 
compare the classes in the B.A. degrees taken by all the men 
between the years 1830 and 1892 whose fathers had also been 
at Oxford. It was found that the number of sons who took 
high honours fell off steadily according to the degree taken 
by the fathers. If a father wants his son to take a good degree 
he had better do so himself, as the table shews. Heredity 
is better than precept in the matter of degrees. 

Degree taken by Percentage of Sons taking 1st 

Fathers. and and Class Honours. 

xst and 2nd Class Honours ... 27 

3rd Class Honours .... 15 

Pass Degree ..... 12 

No Degree 9 

The results are equally instructive if we take the sons’ degrees 
as the standard and compare the relative percentages of fathers 
who took high honours. The diagram printed on the next page 
shews that the percentage of fathers who obtained high honours 
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(ist and 2nd Class) diminish regularly, i.e. in a straight line, 
as we pass through the various grades of sons. On the basis 
of all the figures it was shewn that, if unity is taken to repre- 
sent perfect resemblance and zero complete lack of similarity, 
" the degree of intellectual similarity between father and son, 
as indicated by the degrees which each took is -s.” ^ It is 
very hazardous to indulge iu speculations where statistics 
and examination results are jointly concerned; but if we choose 
to give rein to our fancy and assume that a student’s mother 
and father contribute equal amounts to his mental endow- 


Inheritance of Ability 
[After Schuster and 
Elderton) 

Total number of Sons 2,459 


Date of Degrees of Sons 
1860-1892 

The heights of the vertical 
lines shew in what per- 
centage of cases the fathers 
have taken either first or 
second class honours. The 
diagram shews that the per- 
centage of fathers who 
obtained this degree of dis- 
tmotion dimmishes with some 
regularity, as one passes 
downwards from the sons 
with first class honours to 
those with no degrees 



ment, we may say that the mental tissue which he inherits is 
responsible for two-thirds of his ability. When the degrees 
of brothers were compared it appeared that of the first class 
men, 45-5 per cent had brothers who took high honours, of 
the second class 38 per cent of brothers took high honours 
and the percentage steadily dimmished as one passed down 
the scale of degrees. 

Exception may be taken to the results just considered on 
the ground that the estimation of ability by examination 
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Tesult3, or by a crude scale, is unsatisfactory. More recently 
mental tests have been employed for the purpose. With the 
aid of the Binet-Stanford tests the intelligence-quotient or 
mental ratio of two hundred pairs of brothers and sisters in 
orphanages in Cahfomia was estimated The coefficient of 
correlation between these sibhngs turned out to be -54, 
which is in close agreement with the results previously 
obtained 


EVIDENCE FROM TWINS 

The evidence, so far considered, strongly suggests that 
inteUigence is a capacity that somehow depends for its mani- 
festation on the hereditary relationship. If it could be shewn 
that the nearer the relationship the higher the degree of re- 
semblance in mtelhgence, the proof would be greatly strength- 
ened. Now the closest biological relationship is that found 
between twins, of whom there are two kinds, identical and 
fraternal. The former are denved from a smgle ovum whilst 
fraternal twins, being derived from separate ova, are really 
ordmary brothers and sisters who happen to have been born 
at the same hour Identical twins are almost exact duplicates 
of each other in physical traits, such as cephaUc index, height, 
eye-colour, etc., and more especially they are of the same sex. 
Fraternal twins may be of the same sex, but identical twins 
must be. If we wish to secure a group of identical twins, 
they will be fotmd in a collection of twins of like sex. 

Now, if intelligence is inherited, the study of twins ought 
to yield the following evidence. AH tvwns, but more especi- 
ally those of like sex, ought to have a degree of correlation 
of inteUigence higher than ordinary brothers and sisters. 
Since twins are nearly always subjected to the same influences, 
if the environment is the essential factor in producuig rescm- 
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blauces, older twins ought to be more highly correlated in 
capacity than younger ones. And further, on the same 
assumption, older twins ought to resemble one another more 
closely in such things as are much influenced by the environ- 
ment, namely school studies, than in general mteUigence, 
which is presumedly inborn. 

In order to test these assumptions, various studies m 
twin resemblances have been undertaken. Over a hundred 
pairs of twins were examined by Mr C. Merriman ® by means 
of intelligence tests. He found that their intelligence quo- 
tients were more highly correlated than those of ordinary 
siblings, and that those of like sex were still more highly corre- 
lated. He also demonstrated that the degree of coiTelation 
was not higher for older twins than younger ; and thence 
concluded that the environment makes no significant difference 
to the degree of resemblance in intelligence which he had 
found. 

A further investigation was undertaken by Mr. C. E, 
Lauterbach,® who examined over two hundred twin-pairs, 
ranging in age from seven and a half to twenty years. In 
addition to intelligence tests of different kinds, he gave them 
certain standardised tests of memory, readmg, arithmetic 
and writing ; and made physical measurements of height, 
weight, and cephalic index. For the combined physical 
traits he found the following results, in which the figures 
are average correlation coefficients : like sex 78, unlike sex 
'55 ; younger -63, older -62. Age, therefore, has no influence 
on the degree of physical resemblance, which seems to be 
established very early in hfe. But the mental resemblances 
are what interest us mainly. When he compared the twins 
of like sex with those of opposite sex he found that the former 
,were correlated higher in general intelligence and in school 
subjects than the latter; which suggests that identical twins 
have greater intellectual affinities. No significant statistical 
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difference was found between younger twins (ages seven and a 
half to thirteen years) and older ones (ages thirteen years to 
twenty), in the combined results of the intelligence and 
scholastic tests. If we separate out the scholastic tests, which 
are more likely to shew the predominance of training, from 
the intelligence tests a most important fact emerges. '' One 
might expect greater similarities m reading, arithmetic and 
writing, which are abilities subject to training, but such 
similarities do not materialise except in reading ” These 
results indicate that the differences which are found to exist be- 
tween these individuals are due to the hereditary relationship , 
and cannot be smoothed out by training, as similar environ- 
ments have httle influence in making people resemble one 
another more closely than they did at the start. 

A recent mvestigation has been made by Dr A, H. Wing- 
field of Toronto, who used more accurate statistical methods, 
and made due allowances in his calculations for differences 
solely due to intellectual maturity. Different age groups 
.exhibit different ranges of variability, i.e. as persons become 
d older they may tend to ^verge more in their mental 
capacities ; a complication which statistical theory can deal 
with. When older and younger twins are compared this 
difference of range within each age must be allowed for, 
before deductions can be drawn between the ages. Dr 
Wingfield^ examined just over one hundred pairs of twins 
with an age range from about eight to fifteen years, by 
giving them a couple of tests of intelligence and a variety 
of standardised scholastic tests. From these data he was 
able to calculate the intelligence quotient and the educational 
quotient (i.e. the ratio of educational age to chronological 
age). When the results from both these sources were com- 
bined he found an average correlation coefficient of 78 for 
twins from eight to eleven years, and 79 for those from 
twelve to fifteen years. Whence he concluded that the 
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younger and older children are precisely alike in native 
and acquired capacities combined. They appear to be 
developing along lines determined by the hereditary relation- 
ship, which school training seems powerless to modify to 
any appreciable degree. By comparing the results of the 
intelligence tests with the educational tests he found that 
the difference between the correlation coefficients was insig- 
nificant , namely, 76 for intelligence quotients and 75 for 
educational quotients. This imphes that the degree of re- 
semblance between the twins m intelligence and in school 
work respectively, in so far as these are separable, is the 
same. They are no more different m capacities which are 
largely the result of nurture than m those mainly due to 
nature. Like the previous investigators. Dr Wingfield demon- 
strated that there was a greater degree of intellectual icsem- 
blance between twins of like sex than those of opposite sex , 
and a still higher degree between identical than fraternal 
twins, when the former were carefully selected on the grounds 
of indistinguishable physical characteristics. From his own 
investigations and those of his predecessors he compiled a 
table of correlations, which shews that the degree of resem- 
blance in intelligence is closely related to the degree of 
hereditary kinship. The correlation coefficients are as follows . 
identical twins -go, like-sex twins -82, fraternal twms 70 
(these include all the unlike sex pairs and those of like sex 
not physically identical), unhke sex -59, siblmgs *50, parent 
and child -31, epusins -27, grandparent and grandchild -15. 

A further inquiry has been made into the resemblances 
of twins in which the distinguishing feature was the careful 
selection of the cases to be examined, Mr N. D M. Hirsch 
dealt with twins of the same sex and selected some on the 
basis of similarity in appearance, gait, voice, expression, 
temperament, school work, and general intelligence ; aU these 
being judged by teachers and others intimately acq^uainte<f 
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with them . He also selected cases which were dissimilar. By 
this means he got three groups of twins, each pair being of 
like sex ; similars or like pairs brought up together (38 pairs), 
dissimilars or unlike pairs brought up together (54 pairs), and 
similars brought up apart (5 pairs). It will be realised that 
it is difficult to find examples of the third group, and the 
actual numbers are, of course, statistically insignificant 
Many of the observations were of a non-quantitative kind 
and referred to such things as emotionahty, activity in 
games, temperament, disease history, etc. These considera- 
tions are difficult to classify and cannot be considered here, 
but carry conviction when presented in detail and suppoit 
the quantitative results Vanous mental tests were given 
to each individual, and physical measurements, such as 
cephalic index, were taken. 

We may classify the results in a twofold way: first, by 
comparing similar with dissimilar twin-pairs in the same 
environment, i.e brought up together , and, secondly, by a 
comparison of similar twin-pairs in the same and in different 
environments. For the former comparison, the mean differ- 
ence m intelligence quotient scores for the unlike twms was 
I3'8, for the like twins 2'3. It is thus seen that despite the 
fact of a common environment, fraternal twins differ much 
more in intelligence than do identical twins. For the identical 
twins the mean difference m intelligence quotient scores of 
those in the same environment was 2-3, and of those in differ- 
ent environments 3-5. The number of cases for this latter 
comparison, as was said above, is too small to justify any 
statistical deduction, yet the qualitative comparisons showed 
that identical twins do tend to be identical in a variety of traits, 
although they are brought up apart. This latter fact had 
long ago been noted by Gallon, not only with respect to 
intelligence, but to temperamental and other traits of 
character. 
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It must be remembered that the condusions we have so 
far established are statistical, and it would be over-hasty 
to infer that the effect of the environment is not important. 
We turn to the consideration of this difficult topic, which is 
of prime importance both in the theory of education and 
educational administration. 


EFFECT OF ENVIRONMENT 

It was stated m an earher section of this chapter, that 
without the stimulus provided by a favourable environment, 
native abilities could not develop. Thus a person's lung 
capacity, like his height, is no doubt determined by his 
hereditary relationship, but if he works in a cramped position 
without proper ventilation, his vital capacity will be seriously 
affected. Not only is a suitable environment essential in 
order that abilities may function, but without it we should 
have no means of knowing what the latent capabilities are 
Ffpm tlie evidence we have so far considered, it appears that 
.^^;«milst education cannot mcrease what we may call the ver- 
II tical dimension of intelligence, yet the horizontal dimension, 
or the extent and variety of what a pupil acquires, is entirely 
a matter of suitable educational opportunity. The same is 
true of physical growth ; for whilst it is possible to stunt the 
stature of a developing cluld by deprivation of the essential 
foods, sunlight, etc., it is not possible to force up the final 
adult stature by the best environment beyond the limits 
laid down by genetic possibilities, wlleredity and environ- 
ment both contribute to intellectual growth, but the role 
'x . of the latter is developmental, not creative. An interesting 
confirmation of this was found by examining the school 
marks of pupils, term by term, over a period of years. The 
variability for later terms was greater than that for earlier 
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owing to the fact that pupils below the average fall off with 
time, and those above improve. Education in the same 
environment seems to accentuate individual differences. So 
much so that it was half-seriously suggested that the best 
way of choosing pupils for higher education was to select 
■ brothers and sisters of those who had already made a success 
of it ; rather than by examination.^® It is evident that the 
importance of the environment m developing latent powers 
increases as we ascend in the scale of mteUigence. At all 
events, that is what was suggested to Mr N. D. M. Hirsch 
by his researches on twins. This seems reasonable enough ; 
for a higher degree of a particular capacity needs a richer 
environment in order to get adequate stimulus. However 
that may be, no ability can come to fruition without a suitable 
environment. 

Modern psychology is nothing if not statistical; and 
attempts have been made to estimate the effects of school 
and home environment in promoting intellectual develop- 
ment. Miss E . M. Lawrence investigated children in 
various mstitutions by means of intelligence tests, and com- 
pared them with those brought up at home who attended a 
typical elementary school. One of the institutions was a 
home for illegitimate children who had never seen their fathers, 
and had hved with their mothers for not longer than one 
year, the average being six months. Wherever possible the 
father’s occupation was discovered, and classified into one 
of five grades, A to E, ranging from professional to dock 
labourers, with intermediate grades for different kinds of 
skilled and unskilled labour. By comparing these grades 
with the results of the intelligence tests on the children it 
is possible to find a correlation ratio between them. Some 
of the figures obtained for the institution children did not 
seem to differ significantly from those for the children from 
the ordinary school. Thus, for the elementary school the 
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correlation ratio for the father’s occupation and the child’s 
intelligence quotient was : boys *37, girls - 32 , the corre- 
sponding figures for the other children were -26 and 25 re- 
spectively.^* A caution of a general kind must be given 
here, not to place too implicit reliance on statistical results ; 
for two similar ratios may conceal sets of observations which 
difier considerably. And, in actual fact, when the results 
were sorted statistically in other ways, the same clear-cut 
resemblance was not evident. Yet, by every method of 
sorting the results, some correlation was obtained between 
the parent’s class and the child’s intelligence. " What finally 
emerged from this work is that though a child has never lived 
with its parents, it is likely, other things bemg equal, to 
have a slightly higher intelligence if it comes from one of 
the so-called upper classes, than if it is the child of labouring 
people.” Once again, despite repetition, it must be insisted 
that this is a statistical inference, and should not be apphed 
to individuals. For the investigator picked out all the 
children with a very high intelligence quotient above 135, 
namely fourteen, and all those with very low intelhgence 
below 70, namely twenty-eight. The surprising result was 
found that the fathers of the children of the brighter group 
in no case belonged to the A grade, and only two or three 
to B, all the rest came from grades C and D, The occupa- 
tions of the fathers of the dull and deficient cliildren were 
likewise all of the C and D grades. 

There is a further comparison that can be made to dis- 
cover the effects of the environment. If the environment 
can influence intelhgence scores, we should expect that 
children reared in the uniform environment of an institution 
to resemble one another more than those brought up in 
dissimilar surroundings at home. By comparing the devia- 
tions from the average result in any group of persons with 
the average itself we may arrive at a coefficient of variability ; 
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which shews the extent of variation within the group. For 
the institution children the coefficient turned out to be ; 
boys 13 93, girls 12 '94; for the children in the elementary 
school, boys 15-39, girls 14-04. " These increases are very 
small, and are statistically barely significant. They are in 
the direction one would expect, but are certainly smaller 
than might be assumed, considering the very great uniformity 
of environment m the institution.” 

The conclusions that are indicated by this study of the 
effects of the environment are rather comphcated. What 
IS clear, however, is that there is an association between 
the intelligence of the parents, as presumed from the grade 
of their emplo3nnent, and that of the children ” The associa- 
tion is on the whole rather smaller, however, in the case of 
institution children, and there is little doubt that environ- 
mental conditions have some weight in influencing the re- 
sponse to the tests ” Miss Lawrence examined children in 
other institutions, where they were admitted at varying 
ages, and her conclusion is very interestmg. " The decrease 
in correlation between the child’s intelhgence and its social 
class among children taken away from home at an early 
age, as compared with those in the same institutions who 
left home later, and the increasing correlation between 
intelligence and class with increase of age, for children re- 
maining at home, both suggest that environment has to 
some extent influenced the test results.” We shall return 
to the consideration of the environment when dealing with 
mmal characteristics. In the meantime it is important to 
^alise that, if a system of education is to be maximally 
effective, it must provide a g^cient variety of environment 
i?Lorderio_giYfi appropriate 
stimulus to different grades of intellectual capacity. 
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THE INHERITANCE OF ACQUIRED CHARACTERS 

We must next consider briefly a problem of heiedity which 
las given rise to infinite discussion and a large amount of 
:xperimental biology. Much of the discussion is vitiated by a 
oose use of terms, as biologists are not skilled in dialectics and 
^ery little of the experimental work has any bearing on the 
•roblem of mental heredity, which is the only side of the case 
hat interests us. The question at issue is whether parents' 
labits have any influence in making easier the formation of 
imflar habits in the offspring. Can parental nurture so 
, fleet the mental tissue that the children find themselves in 
lossession of a mental endowment varying in the same 
lirection ? Or to use Bibhcal phraseology : when the fathers 
lave eaten sour grapes are the children’s teeth set on edge ? 
^amarck beheved that a new environment which an animal 
ncounters, requiring new modes of activity to secure proper 
daptation, leads to the modification of its organs , and 
E the activities are repeated for a sufiicient length of time 
lodifled organs will be transmitted to the descendants 
Veismann denied this possibihty mainly on the eironeous 
;round that the germ-plasm was physiologically distinct from 
he soma-plasm, and therefore he could not conceive how the 
nodification could be transmitted. 

A large amount of biological evidence in favour of the 
ransmission of acquired characters has been accumulated, 
)ut is chiefly concerned with changes in colour or m the form 
»f organs.^® Thus if salamander rmoulosa, which has a black 
;olour spotted with patches of yellow, is allowed to pass its 
ife on a background of yellow loam the patches of ycUow 
ncrease in size. If the offspring are treated similarly the 
vhole surface of the skin becomes yellow with the exception 
)f a few streaks of black. Changes in the opposite direction 
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towards black can be produced by a black environment in a 
couple of generations, so that the offspring resemble in colour 
a different species, salamander aira. The changes in colour 
wdikh are induced by the environment are undoubtedly due 
to the genes m the cells, i e. they are genetically present, but 
their action is masked in some way ; just as recessive char- 
acters are masked by dominant ones. What the environment 
does is to provide some stimulus making the changes possible. 
These results are therefore of value as shewing that there 
is no inherent impossibility in the supposition that an induced 
change may give the offspring a tilt in the new direction, 
enabling it to display characters which had no chance before ; 
so that one may approach the question of the mental heredity 
of acquired characters with an open mind. Evidence tending 
in the same direction has been obtained by examining the 
carefully -kept records of English trotting horses which show 
a gradually improvmg time for the mile from generation to 
generation. But, of course, it is possible that the training 
has improved and that such influence of the environment acts 
separately on each successive generation. 

Passing to human beings it is frequently stated that the 
Australians and the Americans have produced a new human 
type and that the descendants of the immigrants have lost 
their distinctive European characteristics. But such observa- 
tions are largely subjective, and the so-called new types are 
probably due to the imitation of parents by the children 
and the continuous influence of a novel environment. There 
is little doubt that environmental influences may work 
profound changes in a relatively short time, so that, without 
inheritance, what appears like a new type may be bred. 
The head master of Christ’s Hospital has assured me that 
within a couple of years at school the elementary scholai’- 
ship boys are indistinguishable from the others in speech and 
manner, and that the rapidity of these acquirements varies 
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directly as their intellectual ability. The environment in 
this particular case is especially favourable, since the boys 
live in the country, far removed from distuibing paiental 
factors and are all clothed in the same costume and live the 
same life. Again the Parsees of Bombay have lived m India 
for several centuries, and during the whole of this time have 
adopted the native Gujerati language, but their speech sounds 
stUl shew very decided phonetic resemblances with the Persian 
tongue, possibly owing to the fact that they congregate 
together and thus maintain an isolated social environment 

All such indirect evidence, though highly suggestive, can 
never produce complete conviction Fortunately there is at 
our disposal a means of direct experimental research which 
promises to throw considerable light on the problem Now, 
in order to devise and interpret any experiment m psychology, 
or indeed in any other science, it is necessary to have clear 
ideas of what we are lookmg for. What, then, ought we to 
expect from experimental work m this connection ? 

When we consider the countless generations that have 
elapsed before civilisation took its present form we are helped 
to realise the difficulty of making any modification in the 
preexisting physical or mental endowment. To use a happy 
illustration devised by Professor J. H. Robinson imagine 
the whole of our present status to have been attained in a 
smgle lifetime. Suppose, in other words, that a single genera- 
tion of men, in a state of complete uncivilisation, had by their 
own efforts in fifty years attained to the standard of present- 
day civilisation which it has taken the race, say, half a million 
years to acquire. Only late in the forty-ninth year would 
they have given up wandering and settled down to agriculture. 
Half-way through the fiftieth year they would have mvented 
writing ; the printing-press would be about a fortnight old 
and the steam-engine would have been invented about a week 
ago. In the light of this chronology it is preposterous to 
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suppose that any biological experiment can straightway 
impose a new characteristic fully equipped like Athena 
issuing from the head of Zeus. All that we can reasonably 
expect is that the offspring should shew some slight trace 
of increased facihty in acquiring a modification initiated by 
their progenitors, and that this will be lost unless adequate 
opportunity is given for exercising it. 

Now the ability to bestow meaning on spoken sounds is 
undoubtedly an acquired character, and children brought 
up in a new environment shew remarkable facihty in this 
respect. For instance, English children of three or four 
years of age, in India, speak one or more different dialects 
to different Indian servants and English to their parents; 
whilst their parents leam one dialect with considerable diffi- 
culty.^’ Such cases, which are frequent, can only be satis- 
factorily explained on the h5q)othesis that the child in- 
tuitively and subconsciously places the correct meanings on 
the various sounds. He has inherited the propensity and 
displays it when opportunity for practice is given. Every 
child, of course, shows the same facility in picking up his own 
language, only we are so used to it that we cease to wonder 
at the marvellous power displayed. 

Turning now to the experimental results, we are indebted 
to Professor McDougall for investigations carried out to test 
the Lamarckian h3q)othesis. He experimented with white 
rats and bred several fitters from which he selected, at ran- 
dom, one-half of the offspring, making two equivalent half- 
stocks which were subsequently inbred. One half-stock was 
trained for several generations successively to form a habit, 
and the other was used as a control group. The training 
consisted in placing the rats in a tank of water from winch 
there were two ways of escape by means of gangways. Either 
gangway could be illuminated, but if the rat tried to get 
out by the illuminated path he received an electric shock, 
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And during the course of the training even the stupidest rat 
learned to escape by the dark gangway, which was somethnes 
to the right and sometimes to the left. The training went 
on for twenty-three generations, during the last ten of which 
every rat was trained to the point at which he made no errors. 
Professor McDougall observed that there was a critical stage 
oi learning m which each animal has to graduate before he 
becomes an expert performer. For the transmission of the 
acquired habit the traiaing pnor to this critical stage is of 
little importance. " Lamarckian transmission is a function 
of the achievement of the critical stage of learning ’’ Possibly 
this is the stage at which the animal no longer learns by the 
effect of punishment but by insight mto the meaning of the 
situation, which the configuration theory maintams is the 
only way of learning. 

The average number of errors for all the rats of the first 
generation before they could acquire the habit was 150, 
whereas for the twenty-third generation it was 25 The 
three best rats of the tramed last generation made only 3 
errors each, -whilst the best rat of the control stock made 
90 blunders. These were the most favourable records selected 
out of a mass of others ; but the general results convinced 
Professor McDougall that the mcreased facility, on the whole, 
through the generations, was due to inheritance Of course 
he did not expect a transmission of the habit itself, though 
that is the kind of thmg that popular biology anticipates in 
experiments of this kind But even the slightest inciease 
in facility of learning, if it were well established, would be 
sufficient. It must be remembered that twenty-three genera- 
tions of trained rats would represent about seven centuries 
in terms of human life. Yet the results of this experiment 
are far in excess of what might reasonably have been antici- 
pated in such a period, in the light of our previous con.sidera- 
tions. Accordingly they have been challenged both on the 
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statistical basis^ that not enough animals were employed, and 
on general grounds. The control group had different tasks 
to learn, and this handicapped them in acquiring a new habit, 
for two habits may interfere with each other Again, tame- 
ness increases from generation to generation owing to the 
acquired facility of the experimenter in handling the animals, 
which induces less and less fear in them. Rats get used to 
certain ways of handling, and very minute differences in 
treatment may produce a nervous state. As the control 
groups were treated differently and handled by different 
persons this may have affected the results. Nevertheless, the 
method adopted by Professor McDougall is the only sound 
psychological method of approach to this difficult and im- 
portant problem. 

The case for the inheritance of acquired characters is not, 
however, of fundamental importance for human bemgs. Man 
IS, in this respect, in a peculiarly favoured position, for even 
if it is not certain that changes in the individual mental tissue 
are transmissible, yet he has an external heritage of tradition 
and convention, customs and institutions, literature and the 
saences. Civilised society is itself a heritage of ideas and 
ideals which we inherit by being bom into it. Changes in it 
are part 'of man’s inheritance. Every pupil who enters a 
school with a good tone and long established traditions, or 
even new traditions if they are active, is in the position to 
inherit these. We may compare the esprit de corps of a given 
institution, such as a school, with the mental tissue since it is 
the means by which tradition is handed on. When a great 
school master like Thring or Sanderson promotes or induces 
variations in tradition these, in favourable circumstances, 
become the changed inlieritance of many succeeding 
generations. 
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INHERITANCE OR MORAL CHARACTERISTICS 

So far we have dealt with intellectual inhentance, but 
the question may be raised whether our conclusions apply 
to moral characteristics. Is the tendency to delinquency 
inherited in the same sense m which the tendency to acquire 
intellectual power is hei editary ? This important question 
has been thoroughly investigated by Dr Cyril Burt, whose 
statistical treatment is illuminated by a sympathetic insight 
mto individuals. He examined, in detail, two hundred 
juvenile delinquents between the ages of seven to eighteen 
years, and compared them with four hundred non-delinquents 
of the same age, of the same social class, living in the same 
streets and attending the same schools. Every relevant 
feature in each child,’ s family was catalogued ; every character- 
istic that is to say, which might be supposed to be hereditary 
and at the same time to have disposed the dehnquent towards 
the commission of his offence. These characteristics were 
classified into four main groups — ^physical, intellectual, psycho- 
pathic, and moral. The physical conditions included such 
illnesses as epilepsy, chorea, etc. , whUst the intellectual 
conditions included mental deficiency, extreme backwardness 
which might be thought due to congenital causes, etc. The 
third group consisted of tempeiamental conditions involvmg 
pathological symptoms, such as insanity, various emotional 
disturbances and so forth. The fourth also embraced tempera- 
mental disturbances marked by moral symptoms, such as suicide , 
alcoholism, sexual irregularities, cruelty, etc. These were the 
main conditions or defects occurring among the relatives 
of the dehnquents which have been regarded at some time 01 
other as hereditary and predisposmg to criminal tendencies. 

If a table is drawn up of the relative frequencies with 
which these presumedly hereditary defects occur, both among 
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the families of delmquent and of non-delinquent children 
respectively, we can calculate a coefficient of association. 
Such a coefficient indicates the degree of correspondence 
between offences ui the children and the supposedly hereditary 
defects in their families. The coefficient, like the coefficient 
of correlation, is a fraction lying between zero which denotes 
complete lack of association, and unity which means perfect 
correlation. For the four groups of defects enumerated 
above the coefficients were ; physical -17, intellectual •34, 
temperamental with pathological symptoms -24, and tem- 
peramental with moral s5miptoms •41. The conclusion that 
Professor Burt drew from these figures is that the number 
of delinquent children who might be presumed to have 
criminal blood in their veins is comparatively triflmg. He 
thinks that other causes for delinquency can be found whose 
removal is oftenfoUowedby complete reform. “Many of these 
provocative factors — bad companions, bad neighbourhood, 
bad discipline, and a bad example at home — are a by-product 
of the moral laxity of the parents, the degeneracy of the family 
thus operating indirectly through the resulting environment, 
instead of directly by its influence on the 'germ-cells.” 

The influence of the environment was estimated by a 
statistical comparison with the control group which, as was 
stated before, hved in exactly the same surroundings. The 
various factors operating in the home were considered, namely 
poverty, defective family relationships, vicious homes and 
defective discipline. Those operating outside the home which 
were studied were companionship, the conditions of the child's 
work in school or in his occupation, and those connected with 
his leisure, such as the cinema and opportunities for games, 
etc. The coefficients of association for these environmental 
factors are very suggestive: poverty -15, defective family 
relationships -33, defective discipline *55, vicious homes -39, 
influences outside the home *29. The figure for defective 
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discipline, which is considerably higher than that for any 
other group of factors, either in the environment or in the 
family history, is the most outstanding result of this investi- 
gation. If we compare the two sets of coefficients given above, 
those for intellectual and moral defects in the child’s relations 
shew a suspicious approach to the figures for vicious homes 
and defective discipline , defective discipline in this connec- 
tion means either no disciphne, or what is too strict or too 
lenient, or more often a mixture of complete licence alternating 
with undue severity. The suggestion is almost inevitable, 
that the delinquent may be suffering quite as much from 
the vice and mismanagement of the home by dull or immoral 
parents as fiom any inherited mental dullness or immorality 
Inevitable, that is to say, statistically , for it is unjustifiable 
to apply a numerical result to an individual case Destiny, 
accordmg to modern science, deals with groups, not in- 
dividuals ; and even the group’s fate is a matter of prob- 
abilities. Nevertheless, as Dr Burt studied mtensively, not 
only his figures, but all his individuals, his conclusion must 
be accepted. “Of all environmental conditions, indeed of 
all conditions whatever that find a place in my list of causes, 
the group shewing the closest connection with crime consists 
of those that may be summed up under the headmg of defec- 
tive discipline. Such features are encountered five times as 
often with delinquent as with non-dehnquent children ’’ 

It is to the moral atmosphere of the home and neighbour- 
hood, those influences which affect the family life, that we 
must look for the chief causes of criminality or anti-social 
behaviour. Yet we cannot regard the lesult as foredoomed , 
for the environment and the individual, as we have so often 
msisted, are mutually interacting. It is a mere abstraction 
to consider the home or any other part of the environment 
apart from the individual. For a person is not like a photo- 
graphic plate on wlrich the environment makes an impression 
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which IS passively received and reproduced. As Dr Burt has 
^jJertinently said, " Some natures remain unsoiled though 
sunk for years in mud ; others are porous and penetrable ; 
and the grime works into the gram. It is the personal 
reaction to a given situation that makes a man a criminal, 
not the situation itself. It is not bad surroundings thp,t 
' create dehnquency, but the workmgs of these bad smround- 
I mgs on the thoughts and feelings of a susceptible mind . . . 
, imier personal weaknesses which give to these outer environ- 
^ mental factors their power to work their worst.” 

Enough has been said with regard to moral characteristics 
to justify the belief that for morals, just as for intelligence, 
the antithesis of heredity and environment is not clear cut. 
All that we can do is to estimate the relative effect of pre- 
natal and post-natal influences. In the present investigation 
congenital factors were recorded among delinquents rather 
more than three times as often as among non-delinquents ; 
whilst environmental factors occurred rather less than three 
times as often. In well over one-third of all the cases, but 
in rather less than one-half, there was reason to suspect 
some deep congenital defect as the major cause of wrong- 
doing. Thus the share of inborn constitution in the pro- 
duction of juvenile dehnquency cannot be ignored. " But it 
would be a gross distortion — a mistake too commonly deduced 
from current fatalistic theories — ^to paint every criminal as 
the helpless victim of his mbom nature." For there remain 
still a majority of cases where anti-social conduct has been 
precipitated by an tmfavourable environment or is the cumu- 
lative effect of such an environment. In these cases the 
part played by heredity is that of a minor or predisposing 
cause. Delinquency in general cannot be attributed either 
to a predominantly hereditary or a predominantly enviroa- 

7 Bntal origin. Its causation is far too complex for that. 
Heredity appears to operate, not directly through the 
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transmission of a criminal disposition as such, but rather 
indirectly, through such constitutional conditions as a dull 
or defective inteUigencC, an excitable and unbalanced tem- 
perament, or an over development of some single piimitivc 
instinct. Of environmental conditions those obtaining outside 
the home are far less important than those obtaining within 
it , and within it, material conditions, such as poverty, are far 
less important than moral conditions, such as indiscipline, vice, 
and most of all, the child’s relation with his parents.” We 
consequently realise that for the moral welfare of the nation, 
the problem of nature and nurture is not mamly a biological 
one, but rather a matter for the home and the school, where 
sound disciplme is the breeding ground of the social virtues. 


WHAT IS INHERITED 

There^^remams one very interesting problem which has 
been deliberately avoided up to this point. What exactly is 
inherited? Some scientific men and most popular writers 
seem to think that the mental tissue which is handed on 
from generation to generation has well-marked patterns woven 
into it, such as the mstincts, or specific talents, etc. But 
since neither intelligience in general, nor any more limited 
capacity such as mathematical ability, can work ^n vacuo 
we can only separate nature from nurture by an act of logical 
abstraction. All that the study of mental inheritance can 
attempt, is to assign the relative functions of each in the 
acquirement of morality or knowledge. When we say that 
ability is inherited we do not mean hterally what we say. 
AH that ought to be meant by such an assertion is that, 
given the appropriate trammg, the individuals in question take 
to the trainmg more readily and find satisfaction in exercising 
the ability when they have acquired it. An ability is a pro- 
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,^dnsity, an appetite or ‘ drive ’ combined with a capacity to 
act on it. Now there is no pre-existing inherited capacity, but 
simply a propensity which will be satisfied when the capacity 
^ is acquired. Inborn drives are of the vaguest possible 
kind ; mere restless strivings without defined objectives. 

This IS true even of those fundamental drives which arc 
necessary to preserve hfe. It is often assumed that animals, 
in a state of nature, are able to select food accordhig to theii 
nutritional needs by instinct But in some recent experi- 
mental work on this point the investigators say, “ We 
have obtamed good evidence that the behaviour of the animal 
is due not so much to mstinct as to expenence, i.e. of the 
beneficial effect produced by a particular food stuff ” The 
evidence was obtained by feeding rats for three weeks on a 
diet devoid of the essential vitamm B Their appetites 
dropped, their hearts beat at a much lower rate, and they lost 
weight. At this stage they were offeied a choice of differently 
flavoured vitamm-free foods together with one containing 
the necessary vitamin. But they had no mclination or ability 
to choose aright, and continued to starve on the wrong diet 
in the presence of good food, owmg to their previous experi- 
ence. At this point they were offered only a diet containing 
the essential vitamm for two or three days. They recovered 
rapidly in weight and general physique by this ' education,' 
and when offered a choice of different diets, exactly as before, 
they chose anght ; so potent is the effect of experience 
where vital needs are in question. It was even shewn that 
depleted rats prefer to restrict themselves to a monotonous 
diet to which they have been ‘ educated ' and on which they 
are thriving, though they have alternative diets offered to 
them which would be readily accepted by non-depleted 
animals. These observations shew that it is the experience 
of the immediate beneficial action of the vitamm-contaming 
diet which malres the depleted rat choose it. The pleasant 
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sensations incident to his recovery are associated with some 
characteristic smell or taste of the food which makes him 
prefer a diet which would otherwise not attract him It is clear 
that the right choice of diet cannot be left to instinct, but is 
an art that has to be acquired even by the lower animals. As 
a result of their experimental work the investigators say, " It 
seems reasonable, indeed, to suggest that the very dcsiie for 
food itself (as apart from the choice between differ ent articles 
of diet) has an experiential no less than an mstmetive side ” 

If it IS true of even the most primitive and essential 
drives, such as that for food, that they have no defin iteness 
apart from experience, it is not to be expected that other 
propensities should have any definite objective I have shewn 
in detail in the Mind and its Body that human propensities, 
such as the so-called instincts, acquire such precision as they 
have entirely from experience. So that, however paradoxical 
it may seem, an mbom capacity has to be acquired. Accord- 
ingly, though Galton found that talent runs in families, he 
also discovered that the relatives of talented men might have 
talent of very different sorts Where the ability is of the 
same sort, the influence of the environment is adequate to 
account for the similarity. 

The upshot of the whole matter is that it is misleading 
to view mental inheritance after the analogy of material 
inheritance. Just as we may inherit the family jewels so, 
it is supposed, that we inherit the family intelhgence and the 
specific family talent. But the evidence we have considered 
does not bear this out, AH that our ancestors have left us 
is a clue to the mines from which the ore was extracted to 
fashion the family jewels. We start hfe with vague impulses 
to decipher these clues. Those m whom the impulses are 
not strong enough never make -out the dues ,* others decipher 
the dues but lack the necessary industry and these, too, fail 
to acquire their inheritance. 
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SENSE TRAINING 

More than any other single factor, the influence of Locke's 
sensationaUstic psychology directed general attention to the 
importance of sense training in the education of children. 
Various educational reformers since the time of the Renaissance 
had pointed to the aid of the senses in acquiring knowledge ; 
thus, Mulcaster in his Elementarie stated : " The hand, the 
ear, the eye be the greatest instruments whereby the receiving 
and delivery of our learning is chiefly executed." But, as 
this quotation shews, they failed completely to grasp the 
fundamental idea that education of the senses is more than 
themeans of acquiring knowledge ; that it is in itself the earliest 
form of mental development. It remained for Rousseau, 
basing himself upon Locke’s ideas, to stress the fundamental 
fact, never thenceforward to be forgotteny-ihat education must 
begin with sense training. Pestalozzi and Froebel contri- 
buted to the development of the idea and owed a debt in 
this respect to Rousseau. Nevertheless our exact knowledge 
concerning the part played by the senses in intellectual and 
moral development derives from a totally different source.^ 
The experimental investigation and practice of sense 
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training began with J. R, Pereira (1715-80) who undcitook 
the teaching of deaf-mutes, after having made a thoiough 
study of anatomy and physiology. He was the fiist to demon- 
strate the fundamental nature of the sense of touch and the 
possibility, as we may call it, of the substitution of one sense 
for another. Deaf-mutes by practice improve their tactile 
sense, and by systematic graduated exercises based on the 
analysis of sounds Pereira was able to tram his pupils to 
differentiate clearly the mmute vibrations of the vocal cords 
The pupils grasped the throat and mouth of their teacher, 
acquiring skill in the discrimination of the diftcrent vibi ations 
He also taught them carefully to observe by the sense of sight 
the position and movements of the throat, jaws, tongue, 
teeth and lips during sound production. So delicate did 
their sense perception become that when, under the influence 
of this traming, they began to talk themselves they leproduced 
their master’s Gascon accent 1 Not only did this education 
improve their senses but better social and moral develop- 
ment ensued More than a century later the blind deaf-mute 
Helen KeUer, taught m a similar way, stated : "By placing 
my hand on another's throat and cheek I enjoy the changes of 
the voice I know when it is high or low, clear or muiUed, 
sad or cheery The thm, quavering sensation of an old voice 
differs in my touch from the sensation of a young voice. . . . 
^dmetimes the flow and ebb of a voice is so enchanting that 
my fingers quiver with exquisite pleasure.” Rousseau lived 
near Pereira, visited him, and saw his work, and probably the 
sections in &mile on sense traming owe much to this source 
In order to appreciate the significance of sense training for 
moral and intellectual development it is necessary to turn 
to the observation of idiots. For normal children in their 
play and general activities, even without formal education, 
acquire control over their motility and sensibility. Not so 
idiots, who exhibit inertia or merely spasmodic uncontrolled 
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movements. Philosophers of the i8th century had a great 
predilection for the natmral man unspoilt by the touch of 
civihsation. An opportunity of studying such a case occurred 
when a wild naked boy who had hved for seven years out 
of eleven or twelve in the woods in Aveyron was brought to 
Paris. Luckily he was not left to the philosophers, but 
entrusted to the care of Dr Itard (1775-1838). I-Ie turned 
out to be an idiot and the state of his sensibility may be 
judged from the fact that snuff did not make him sneeze 
or produce tears, loud shouts failed to attract his attention ■, 
he would seize hot coals or place his hands m boiling water 
Pistol shots fired close to his head produced no effect, yet the 
cracking of a walnut of which he was very fond, immediately 
attracted his attention Dr Itard succeeded after several 
years of patient effort, by graded sense exercises, in lestoring 
some of his sensibihty, and though he failed to moralise him 
completely he did ultimately shew signs of moral qualities. 

Dr S 4 gmn (1812-80) carried on and improved the work 
of Pereira and Itard. With infinite patience and scientific 
insight he developed a complete system for training the 
motility and sensibihty of mental defectives. He worked on 
.^tlhe idea of the organic unity of body and mind in the educative 
process. By preparing a suitably simple environment, with 
specially devised apparatus and carefully graduated exercises, 
he enabled the defectives to cope effectively with the simplest 
situations of social hfe. He demonstrated conclusively that 
by cultivating sensibihty we achieve intellectual and moral 
jprogress. He also shewed that with these children the 
essential thmg was to awaken wants, since it is only by 
spontaneous functioning that the senses are developed. Dr 
Montessori copied S^guin’s methods, and successfully applied 
the idea of a prepared environment and didactic sense 
apparatus to normal children. By her wonderful sympathy 
and affection for children she was able to inspire others 
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with the ideas of her predecessors and make them widely 
accepted. 

It IS unnecessary to enter into details of the special methods 
employed in training the senses, smce there is a large literature 
devoted to practical kindergarten work. However, it is 
desirable to call attention to an epistemological consideration 
the neglect of which may lead to educational mispractice. 
In the early stages of education a good deal of what the mind 
deals with is locked up in sense material or, at all events, needs 
the stimulus of sense-impression. The kindcigarten teaches 
the discrimination of the vanous colours and shapes by 
practice with graded sense material, and rightly teaches number 
in the same way by handling beads, sticks, etc Hence it is 
easy to be misled into supposing that the knowledge of arith- 
metic, like that of colour, rests wholly on sense data But the 
similarity of the cases is only specious, and the distinction 
has been most aptly pointed out by Mr Bertrand Russell who 
says, " A certain number of instances are needed to make us 
think of two abstractly, rather than of two coins or two books 
or two people or two of any other specified kind But as soon 
as we are able to divest our thoughts of irrelevant paiticu- 
larity, we become able to see the general principle that two 
and two are lour ; any one instance is seen to be typical, and 
the examination of other instances becomes unnecessary " ® 

It is a matter of insight for the teacher of the young to 
discern when the sense-training stage of the process is suffi- 
ciently complete, so as to relieve the mind fiom irrelevant 
particularity m order that the abstract may be heed from the 
mass of concretes. So, in teaching geometry, a practical 
course of measurements is highly desirable in the early stages, 
in order to exemphly and suggest the general propositions 
underlying the science and to help the memory, but theie is 
no other method than that of close reasoning by which the 
theorems can be realty acquired. Yet, when all is said, without 
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the sensory basis the principles Would not emerge, and general 
ideas aie picked up largely by reading and the like sensory 
aids. Conformably to this there is some evidence in support 
of the view that lack of sensory acuity is responsible for 
reputed dullness and apparent stupidity in children. Hence 
we turn to the consideration of the sensory and environmental 
conditions without which education is likely to be ineffective. 


VISUAL ACUITY 

Measurements of visual acuity are rough and ready, and 
yield figures which are comparative only for the readings 
taken by the same observer at one time The standard 
acuteness of vision is taken as the power of the single eye to 
distinguish letters and characters which subtend an angle of 
five minutes on the retina, all the vertical and horizontal 
strokes which compose the letters and aU the spaces between 
the strokes producing a retinal image of one minute. As the 
tangent of five minutes is •00143 the size of the standard or 
test-type letters which are to be read by the '' normal '' or 
emmetropic eye at a distance of one metre is i'43 mm. ver- 
tically and horizontally, and proportionately greater, in a 
direct ratio, for longer distances. There are several factors 
which influence the measurements, such as variations in 
illumination, in blackness of the type, in the colour of the 
background, etc., so that it is difficult to compare the results 
of different observers. The fraction obtained, by dividing the 
distance at which the letters of standard size can be read 
by the individual by the distance at which the ' normal ’ 
eye can read them, is taken as the measure of his acuity of 
vision.® The method is, at best, only approximate, as much 
use is made of conscious and unconscious inference in reading 
the letters, and as we shall see later the legibility of type is 
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dependent to a considerable extent on the foims of the letters 
By a strange freak of typographical perversity the letters 
most frequently used, especially the vowels, are amongst the 
least legible of the letters. Some of these difficulties are 
countered by the use of single letters of the standard sizes 
such as a series composed of Imes of E’s, or for young 
children a series of squares with one side missing is employed 
and they are required to indicate, by pointmg, which is the 
open side ; or sometimes a series of small pictures of the 
standard sizes is used. For more exact measures an inter- 
national test is now used, consisting of a broken circle mounted 
on a rotating graduated dial. The observer mdicates the 
direction in which the opening lies. The openrag is turned 
in eight different directions and the observer must mdicate 
five correctly. The size of the opening can be varied at will 
Nevertheless, even with these refinements the task of measur- 
mg visual acuity is complicated by the factor of human 
variability A recent scientific investigation * led the experi- 
menter to the conclusion that, " It is far from easy to arrive 
at a figure which we can say represents the visual acuity, or 
the fineness of colour discrimination, because the subject is 
continually varying. We cannot say why these internal 
variations in the human subject occur in the absence of any 
known external stimulus. . . . There is probably no such 
thing as ‘ the visual acuity ’ of a subject except for a fraction 
of a second. It is constantly changing.’’ 

Sometimes visual acuity is measured by the greatest dis- 
tance at which a particular kind and size of type can be lead 
by the persons examined. In the anthropometiical survey of 
Cambridge students ® in 1887, in which over two thousand men 
were examined, acuity was measured by the extreme distance 
at which ‘ diamond ’ type could be read by each eye separately, 
the mean of both eyes being used as the index. The mean 
distance for all the students was 34*1 inches. They were next 
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divided on the basis of general ability into three groups, A, B 
and C, comprising first class honours men, other honours men, 
and those who read for an ordinary degree or who failed in 
honours. The mean index for each of the classes was A, 23-4, 
B, 24-1 and C, 24-4. There is thus a slight inferiority in 
respect of acuteness of vision amongst the most studious 
men ; and this defect was found to be largely due to the greater 
proportion of students in this group who could not read the 
type at any distance without glasses. In other physical trails, 
such as height, weight, muscular strength, breathing capacity, 
etc., there was no difference between the groups, from which 
it was inferred that much reading tends to produce myopia. 

It must be remembered that the eyes of children are 
in a dynamic state. At birth practically aU eyes are long- 
sighted or hypermetropic But this condition steadily de- 
creases until about the age of fifteen or sixteen years, when 
' normal ’ or emmetropic vision gradually supersedes it.® 
Emmetropia below the age of twelve years must be looked 
on with suspicion, as such rapid development may be the 
incipient stage of early myopia Close eye work or overstrain 
in childhood and early adolescence is the most prolific cause 
of myopia. This is well brought out in the following table 
which shews the percentage incidence of defective vision in 
about six thousand secondary school pupils in different parts 
of the country^ 

Boys. Girls. 



Defect of 

Worse 

Defect of 

Worse 

Ages 

* or less. 
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13-4 
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T 9-4 

IS . 

. 10-5 

17-3 

14-2 

204 
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11-8 

20 2 

10 X 

21-5 


The table clearly indicates that defective eyesight is more 
frequent in girls than boys, which is associated with the fact 
that they do needlework and other fine work and aie more 
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conscientious in doing homework. But another reason is 
their greater proneness to anaemia, which by affecting the 
nutrition of all parts makes the eyes less able to endure strain. 
The figures also indicate that, whilst the total amount of 
defective vision increases in both sexes, this is due to the 
increase of the major degrees of defect with increasing age , 
for the minor degrees shew no appreciable change. Although 
heredity cannot be excluded, environmental conditions are 
in the main responsible for ocular defects durmg school life. 
Bending over work, which produces congestion m the eyeballs, 
and the muscular strain of prolonged accommodation for near 
objects bring on progressive myopia ; whilst good fighting, 
correct posture and other hygienic conditions may prevent 
its onset 

Not only does school work, by producing stiain, affect 
visual acuity, but the conditions of town fife are likewise 
inimical to good vision. This has been shewn by the in- 
creasing percentage of defective vision and squint found in 
children the farther they are removed from the country. The 
following figures shew the percentages of defective vision and 
squint obtamed by examining over a million pnmary and 
secondary school pupils ■ Counties 9-2, Boroughs 9 5, Urban 
districts 10 ‘6, County Boroughs ii-2, London 12*9 Never- 
theless, owing to the improvement in hygienic conditions in 
schools as the result of medical inspection, visual acuity in 
aU areas has steadily improved since inspection began in 1908. 
And, for the same reason, the disparity between boys and girls 
is diminishing, especially at the age of twelve years.® 


WHAT THE EYES SEE 

One of the Binet tests of intelligence consists in shewing 
the child some pictures which he has to describe. It is found 
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that, for normal children, it is not till the age of six that they 
are able to describe the purport of the picture or the actions 
displayed in it, and by the age of twelve they go beyond 
what IS actually visible in the picture in order to inteipret 
it. At the age of three all that the ordinary child can do 
is to enumerate items in the picture. If a child of this age 
IS observed closely whilst he examines pictures in a book "it 
wiU be seen that he simply enumerates details. He appar- 
ently gets no general impression, but selects details haphazard. 
When, however, the picture is limited to a single object some 
attempt is made to interpret it. It apparently makes no 
difference to the child whether the thing is known or not, 
for he immediately assimilates it to what he does know, 
e g. a peacock is called a pigeon ; a swan, a pheasant or even 
a giraffe or camel is a cock, and so forth. The most cliarac- 
teristic procedure adopted by children is to interpret by 
similarity, however remote it may be ; and to fasten on to 
some dommant characteristic to the exclusion of all else. 
Anybody who looks carefully at the profile of the head of 
a cock with its characteristic line and curve can, if he fixes 
his attention solejy on these, see the similarity between it 
and a giraffe. tThe cancaturist, in taking advantage of such 
naive similarities to produce startling effects, is appealing to 
the child in us ; and that is no doubt why he is such a powerful 
influence in politics. 

In matters connected with vision and, in fact, with all 
other sensory data the neglect of psychological considerations 
is apt to lead to gross error, as we shall see when we come 
to deal with the legibility of print. For the physical stimulus, 
measured objectively, is not the same as the psychological 
stimulus. The study of geometrical optics is most misleading 
in this connection, for in books on this subject dealing witli 
vision it is taken for granted that the image on the retina is 
simply a reproduction of the actual object in miniature. 
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Apart from the fact that the inner surface of the eye rs curved, 
which renders the assumption invalid, it is overlooked that 
the dimensions of the cones of the retina, which arc the 
organs of vision, are comparable m size to the wave-lengths 
of light. The images m the letina are, therefore, certainly 
different from what would be expected geometrically, owing 
to' the interference with the waves of hght which such minute 
objects must entail. 

V<Moreover, an interesting and valuable investigation by 
Professor R H. Thouless ® shews that the stimulation of the 
retina by rays of light does not account for what we sec 
What we see is a compromise between what the stimulus 
suggests and what we know to be there. This phenomenon 
is known as the phenomenal regiession to the real object. 
Despite its somewhat forbidding name everybody is familiar 
with the experience it suggests every moment of his waking 
life. If we look along a street and see two men of the same 
height at different distances from us they look to be of the 
same height , and yet the size of their images on our retina 
is certainly different. A child near us looks smaller than a 
man some way off, though the retmal images may be of the 
same size or larger for the child 

Mr Thouless made a careful experimental study of this 
phenomenon. If a person looks at an inclined circle and is 
asked to select from a number of ellipses the one whidi most 
closely resembles the shape he sees, he invanably chooses an 
ellipse which is widely different fiom that which represents 
the true perspective shape ; being much nearer the circular 
form. The person sees neither the ‘ real ’ shape nor the per- 
spective projection on his retina, but a compromise between 
them. The shape of the inchned ciiclo, which is projected 
on the retuia, may be called the perspective or stimulus shape, 
as it is this shape which is settmg up physiological processes 
in the optic nerve. The shape which the person reports that 
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he sees is the apparent or phenomenal shape, and in all cases 
this is nearer the circle than the stimulus shape Similarly, 
if two circulEir disks, one larger than the other, are set up in 
vertical planes and moved relatively until they seem to be of 
the same size, the larger disk must be placed at such a distance 
that its perspective or stimulus shape is considerably smaller 
than the other disk. Or if a square, inclined from the vertical, 
IS placed with one diagonal pomting to the person he sees the 
semi-axes of that diagonal as equal ; though, of course, the 
part farther away must be shorter. “ It is as if the known 
physical shape of the object distorted towards itself the seen 
shape from that which we should expect to result from the 
sensory cue of the image on the retina.” 

The phenomenon has also been observed with regard to 
receding parallel lines, which likewise appear to regress from 
the convergence of their perspective character to the parallel- 
ism of the real object. In some pecuhar cases such hnes may 
even appear to diverge. 

Nor is the phenomenon of regression to the real object 
confined to shapes and sizes. It holds also with regard to 
apparent brightness and colour. If a piece of grey paper is 
placed near a window and a piece of white paper farther in 
the room so that its luminosity is actually less than the grey, 
it nevertheless appears brighter. And the same thing happens 
with colours, for the hue of coloured objects seems to remain 
fairly constant in spite of the changes in the intensity of 
illumination or even in the colour of the illuminating light. 
As, for instance, a newspaper appears white though we read 
it by the aid of a yellowish electric bulb. In all these cases 
we see what we know to be there and expect. Some modem 
artists, however, persist m trying to see things as they leally 
appear both in shape and colour. The importance of this 
in teaching art needs to be emphasized and will bo dealt with 
in a later chapter on sesthetic appreciation. When the dis- 
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appointed man came away from an exhibition of modern 
painting exclaiming, " Thank Heaven things are not as bad 
as they are painted i ” he overlooked the fact that the artists 
were trying to paint objects as they really appeared to them, 
instead of how they ought to appear by scientific rules of 
colour and perspective. 


AUDITORY ACUITY 

Until quite recently the methods employed to measure 
auditory acuity were of the most primitive. The maximum 
distance at which the ticking of a watch could be heard, 
when moved from or towards a person, was a rough-and-ready 
method. Another measure was obtained by the distance at 
which words said in a ' forced whisper ’ could be heard 
The latter method gives much better results than the former, 
and was widely used by school medical officers. The whisper 
test approximates more closely to the kind of heanng required 
in schools , but, by its use alone, cases of partial deafness 
requiring early treatment cannot be detected. 

An audiometer is now used by some educational au- 
thorities, and is a very accurate instrument. It consists of 
a gramophone which speaks a series of three-figure numbers, 
through headphones, m measured gradations of loudness 
Units of loudness are called decibels and have been gradu- 
ated for telephone engineering and broadcasting , the energy 
corresponding to a decibel being accurately measured. The 
instrument is graduated in decibels below and above a zero 
which has been determined by testing thousands of normal 
people. ‘ Normal ' ears require a degree of loudness between 
— 3 and 6 units. A person who can hear a word at a degree 
of loudness represented by - 3 decibels has abnormally acute 
hearing. Whilst a loss represented by 9 units or more is 
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the beginning of deafness and requires treatment Each car 
is tested separately and by a senes of headphones in relays, 
a number of pupils can be tested at the same time. Tiio 
pupils write the numbers they hear, at each dcgicc of intensity, 
on a record card. The degree of loudness is stepped down, 
three decibels at a lime, until a threshold is reached at which 
mistakes begin to be made. 

Of 4,667 children tested in a London borough, between 
the ages of seven to fifteen years, gi'5 per cent were ' normal,' 
and 398 or 8-5 per cent had some defect in one or both ears. 
The number of defective ears was 525, with the following 
distribution. The top line shews the loss m hearing units 
and the bottom the number of ears affected. 

9 12 ^ 18 ^ ^ 30 

202 133 76 47 25 17 9 Te 

It is only in rare cases that deafness is due to defects in 
the auditory nerve apparatus The loss of hearing power in 
children is due to one of three conditions inflammation in 
the nose, Eustachian tube or middle ear ; suppuration in 
the ear ; or wax in the external ear. All these conditions 
can be treated , and it has been shewn that if attended to 
early, deafness can be cured and the child becomes normal, 
A child with a loss of 30 units requires some special education 
in a separate class, and aU with a loss of over 40 need to be in a 
special school for the deaf. If the hearing loss in the better 
ear is 18 units the pupil should be placed near the teacher, 
and it is advisable to teach him hp reading to help him out.^^ 


LEGIBILITY OF FEINTING TYPE 


Visual acuity should be distinguished from visual sensi- 
tiveness. Every impression made on the retina must persist 
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for a certain time m order to excite a sensation, and degrees of 
sensitiveness have been measured by variations m the time 
required to recognise the impression. In order that a letter 
of the alphabet may be read, the impression must peisist for 
more than a thousandth of a second The shoi test exposures 
■vvhich suffice for the recognition of letters also admit of the 
reading of short words , m fact the time necessaiy for reading 
words may be shorter than that required for reading letters 
owing to the greater facility in the recognition of a more 
extended form. Some letters as s, g, c, x are haid to see owing 
to their form and others because they are apt to bo confused 
with each other, e.g. i, j, 1, f, t Three times as many letters 
can be grasped in one exposure when they make words, and 
twice as many words can be read m the same time when they 
make sentences. It is clear, then, that sensitiveness depends 
not only on overcommg the mertia of the nervous system 
but also on the facility of mental assimilation We respond, 
that is, not to the bare impression received on the retina but 
to the acquired meaning conveyed by it 
■ The problem of the legibility of different ‘ faces ’ of punt- 
ing type has been investigated and discussed for over a 
century ; and in the last few years impoitant changes m 
type faces have been made in order to secure greater legi- 
bility. The chief difficulty in the mvestigations has been to 
define what is meant by legibihty, since no less than fifteen 
different criteria of legibihty have been made use of at one 
time or another. Some experimenters have tried to determme 
legibility by the speed at which letters can be read, others 
by the distance threshold lor readmg, others by the intensity 
of illumination which will just make type leadable, some by 
the number of errors made m readmg under standard condi- 
tions, and so on. The moie doscly the problem is studied 
the more complex it becomes. Most experimenters have 
sought for some features in the type, such as the width of 
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the letters, or the spacing, or the thickness of the strokes, 
or the esthetic quality of the piint, which would give an 
objective standard of legibility. 

Such investigations, however, have not been very fruitful 
owing to the neglect of the psychological aspect of the matter. 
Reading is essentially a psychological act performed by a 
person in an ordinary sitting position, in a full light, with 
the print at distances from six to sixteen inches from the 
eye. The most recent and thorough investigator, Mr R. L. 
Pyke,^® says that legibility refers to matter which can be 
easily read under these conditions. And he pertinently adds, 
'' To read means to obtain meaning from written or printed 
symbols. But does ' easily ’ mean accurately, or rapidly, or 
both ? Or does it mean with little effort, and if so, does 
that mean without eyestrain or without fatigue (both the 
latter involve some reference to an extended duration in 
time; accuracy and speed do not)? It does not follow 
because you read accurately, or rapidly, that you do so with- 
out effort (it may be only by an effort that you do either) ; 
nor that you read accurately or fast because over a long 
period you read without eyestram or fatigue.” 

The most suitable criteria to adopt are speed, and accuracy 
as judged by the number of errors made in readmg. Yet, 
even if we limit ourselves to these, the problem is by no 
means simple, since speed of reading depends not only on 
typographical quahties but on a large number of subjective 
factors. Amongst these are included visual acuity, alertness, 
comprehension, early formed habits, whether we read for 
amusement or instruction, and so forth. According to Mr 
Pyke the essential and sufRcient conditions for legibility are 
” that it should be possible (i) with letters for the eye to 
define clearly the shape (2) with words the collective shape 
(3) with continous texts, to read a type both accurately and 
rapidly.” 
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Experiments were carried out by Mr Pyke both with non- 
sense material and sense material; the subjects being re- 
quired to read aloud as fast as possible under conditions as 
close as possible to normal reading, with controlled artificial 
illummation. The number of errors made in reading the non- 
sepse material was taken as a criterion ; whereas for the sense 
material the total number of letters read m a given time was 
used. If legibility were a quality of type ' face,’ the type 
with the largest number of errors should have the smallest 
number of letters read But no such correspondence could 
be discovered with the vanous faces of type that were used 
The conclusion reached was that the measurement of objective 
legibility is so hopelessly complicated by ingrained reading 
habits and other psychological factors that the task is well- 
nigh impossible. Persons become so adapted to particular 
kinds of type that very large changes must be made before 
any difference of reaction can be detected. Old English or 
Gothic tjqie may be more legiblq.^to one who is brought up 
on it than Roman characters. U There is, in short, no objective 
optimum legibility ; and the attempt made by early investi- 
gators to impose uniform experimental conditions, so as to 
secure scientifically objective results, sacrifices the psycho- 
logical conditions which ultimately determine legibihty. 

From what has been said it will be realised that we ought 
to draw a distinction between what is easily perceptible and 
what is legible. Words have a configuration of their own 
distinct from the forms of the letters composing them. The 
isolated letters constitute, as it were, a background from which 
the figure of the word stands out. Legibility appears to be 
some quality of the configuration of the word that ‘ looks 
right.' This implies a conectness of the space-distribution 
between the letters, and a type that is simple, fairly broad, 
with strokes fairly thick, but not too much contrast between 
the thick and the thin. The legibility of type provides an 
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instructive example of our statement in the first chapter 
that a psychological whole cannot be regarded as a sum of 
its parts, since there is a quality which is distinctive of the 
configuration as a whole. The separate letters of a fount of 
type may be easily perceptible when looked at in isolation 
and yet the print may be lacking in the quality of legibility. 

There is another criterion which should be applied to a 
fount of type intended for general use in addition to legibility, 
namely readabihty. This is a matter entirely of individual 
experience, and illustrates m an intercstmg way an important 
aspect of mental development. In a later chapter the topic 
of mental imagery will be discussed, but the images there 
considered are mainly particular. Here we are concerned 
with what are known as generic images. As a child develops 
and meets the same kmd of objects, time after time, in very 
different settmgs he gradually acquires generic images of 
these objects. Thus he gets genenc images of men, women, 
trees, birds, and so forth ; images which are general or 
‘ universal,’ and so apphcable to any particular specimen of 
these various things. He may be able to cecognise a bird 
without knowmg what kind of bird it is. v-'l'he generic image 
is like the equation to a parabola, which represents every 
parabola without recalhng any particular one. Such gener- 
ality IS the distinguishing mark of generic images. Images 
of our familiar friends are apt to be less concrete than those 
of persons seen only rarely, for the former are met with in 
a diversity of settmgs. An actor seen but once in a part 
would leave a more concrete image of himself. As a person 
receives impressions of fount after fount of type from books 
and papers there grows up in his mind a generic image of 
' type.’ A fount of type which chimes in with this image 
in the mind of the leader wiU be regarded by him as eminently 
readable, since it is so easily assimilable, and he will prefer 
it to any other type which may be constructed as the result 
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of scientific inquiry into legibility. Just as a lovci regards 
the face of Ins beloved as the ideal type of face. It is of 
great importance therefore that the type used in school 
books should combine aesthetic qualities with legibility, foi 
that will determine that the next generation will only be 
satisfied with print that is aesthetically satisfying. 

Of the eight ‘faces’ used m his experiments Mr Pylcc 
believes that, under laboiatory conditions type (i) shewn 
below IS the most legible, and type (n) the least legible This 
might not be the case mider other conditions Foi compara- 
tive purposes I have appended type (m) the new Roman 
fount recently introduced by The Times, as this seems to 
me to combine the quahties of legibility and readability. It 
is most suitable for the short lines of the columns of a news- 
paper, but would have to be modified for printing books, so 
subtle are the quahties which mfluence readabihty. 

ABCDEFGHIJKLMN0PQRSTUVWXY2 

abcdefghijklmnopqrstuvwxyz 

(u) ^ ABCDEFGHIJKLMNOPQRSTUVWXYZ 
abedefgliqkhnnopqrBtuvwxjz 


(lii/ 


ABCDErGHlJKLMNOPQRSTUVWXYZZECE 


abcdefghijkimnopqrstuvwxyzaeoe 


ILLUMINAHON 

The effect on the eye of different conditions ol lighting 
has been carefully examined under the auspices of the Ameri- 
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can Medical Association. By means of visual acuity tests, 
records were made of the time that the eye could maintain a 
certain standard of acmty, and the time it fell below it, during 
a three-minute test. The ratio of these times is regarded as 
the measure of the ability of the eye to maintain its power of 
clear seeing, and this ratio was calculated before and after 
reading under different conditions of illumination. The effects 
of evenness of illumination, diffuseness of hght, the angle at 
I which the light faUs on the object viewed, the evenness of 
I surface brightness were all shewn to be important in main- 
/ taming visual efficiency. A field uniformly illuminated with 
hght well diffused, and no extremes of surface brightness, such 
as IS given by daylight, is the ideal condition for accurate 
and comfortable fixation and accommodation of the eyes. 
Systems of artificial lighting are classified as direct when the 
light is sent directly by a reflector to the plane of work, and 
indirect when the source is concealed from the eye and the 
hght IS thrown agamst the ceiling which reflects it diffusely 
In semi-direct systems a part of the hght is transmitted through 
a translucent reflector placed beneath the source and a part 
is reflected from the ceiling. The indirect systems and the 
semi-direct, in which but a small portion of the light is directly 
transmitted, were found to give the best results. In the 
indirect system the highest intensity of hght may be used 
without discomfort to the eye. Unevenness of surface bright- 
ness in the field of vision brought about by direct illumination 
proved to be the most important cause of the eye’s loss of 
efficiency, discomfort and fatigue. A recent investigation has 
shewn the importance of a minimum standard of intensity 
of light to secure favourable conditions of work. Two rooms 
of identical size and window area, both facing the same way 
were selected in a modern school bufiding. One of them was 
equipped with two 150 watt direct-lighting lamps which were 
switched on when it was thought necessary. The other had 
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indirect lighting with four 300 watt lamps controlled auto- 
matically by a photo-electnc relay or ‘ electric eye,’ so 
arranged as to function when the natimal hght in the darkest 
part of the room fell below an intensity of 12-foot candles. 
There were between thirty and forty pupils m each room 
graded so as to be equivalent groups in mtelligence and school 
attainments. At the end of a year it was found that 94 per 
cent of the pupils in the room with controlled lighting were 
eligible for promotion whereas in the other room there were 
only 68 per cent. 

Books used in schools should have paper without or 
with only a little gloss so as to avoid specular reflection 
producing differences of brightness which interferes with 
binocular vision. In order to secure greater legibility and less 
glare Babbage had tables of logarithms printed on paper of a 
primrose yellow tinge. Such a tint is very useful for all sorts 
of tabular work, especially in artificial hght Babbage selected 
this colour after tests of printmg in various tints, and finding 
out which his friends preferred ; and he was of the opinion 
that different people might find different colours less fatiguing 
to the eye.^® The French Government has adopted the plan 
in printing the official logarithm tables of the geographical 
survey for the army , and experience has shewn that this 
device does diminish the strain on the eye brought about by 
the intense contrast between white and black, and iriadiation 
effects in close work ; so that those who are introduced to them 
prefer to use these tables to others. The colour is not meant 
for the ordinary reader, for whom quality and texture of paper 
is much less significant for legibility than is usually supposed. 

The loss of visual efficiency in an unfavourable illumination 
has been shewn to be muscular and not retinal. For the 
retinal loss in capacity (as tested by the power to discriminate 
colour and brightness, rate of exhaustion and recovery) was 
not greater in the above-named investigation under one than 
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another of the lighting systems employed, even after ten hours 

work. 

Some of the muscular strain is the result of the effort of 
fixation and accommodation, but part of it is due to a cause 
first pointed out by Dr Javal m 1879, In reading, the eye 
proceeds by a succession of quick, short movements and 
pauses, from left to right, and then sweeps in one quick uit- 
broken movement to the next line The short jerks vary in 
extent and some of the pauses are longer than others. By 
photographic methods the extent and duration of the move- 
ments has been ascertained and it has been found that the 
movement spaces are irregular, a slight movement may be 
Mowed by one three to four times as great, the angular 
displacements being from 2° to 7° The numbei of pauses for 
any person is, on the average, fairly constant for lines of the 
same length. With famihar matter there are fewer pauses, 
but the number is increased for foreign languages, detached 
words, lists, etc Smaller type somewhat increases the number 
of pauses and movements. For fast readers the pauses are 
rather less than *2 sec., but the variations are very great. 
Fast reading decreases the number of pauses and their dura- 
tion but not the speed of the movements, which is outside 
the person’s control, so that fast readers perform less eye 
•work. Children are found to make more frequent and longer 
pauses than adults, for it is the attention which is ahead, as 
it were, and puUs the eye along in reading. 

Differences in the rate of reading depend largely, according 
to Professoi Huey, on the ease with which a regular rhythmical 
movement of the eyes can be established and maintained. 
The swing from one end of the line backwards to the next 
has been happily compared with the motion of an oarsman’s 
body between the strokes. The habit of swing is normally 
well established by the age of nine to eleven years, i.e. the 
necessary eye swing is then made without conscious efiort 
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and with considerable regularity To accomplish this 1he 
length of the line in school books is important, and umfoimity 
is desirable The small irregular movements are apt to be 
fatiguing to children, and inegiilarity in the swing woiks to 
the same end 


THE PSYCHOLOGY OF HEADING 

The actual reading range of the unmoved eye is restricted 
to a small area of a couple of centimetres radius lound the 
fixation point Hence we must distmguish between what 
is actually ' seen ’ by the eye and what is supplied mentally 
by suggestion or mterpretation and unconscious inference 
The interpretation is made so readily and the suggestion is so 
subtle that ordinarily a person thinks that the whole page is 
visible to him at once. The span of prehension is about five 
letters, i,e the number of letters which can be grasped in 
one act of attention, as for instance by a momentary exposure, 
is limited to this small number. Yet, by practice, words 
have become united m unitary complexes, and sentences into 
larger complexes, which function as wholes, so that by a single 
act of apprehension we can take m about tliirty letters pro- 
vided that they constitute a sentence Anybody who reads 
characters in a foreign alphabet such as Greek or Hebrew can 
easily distinguish what is ' seen ’ from what is supplied by 
the mind's store 

So, too, we are able at once to recogmse the most compli- 
cated figures, if they are presented in S3mimetncal form, as a 
whole, though the analysis into constituent lines may not be 
possible. A good deal of the leslhetic feeling accompanying 
symmetrical shapes is brought about by such facility in recog- 
nition. In a similar fashion, as has been often pointed out, 
we may find no difficulty in hearing the actors on an Enghsh 
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stage, yet if we go to a foreign theatre we are at once struck, 
not so much by the effort to follow the language as by the 
physical difficulty of " hearing ” the speech. Such an experi- 
ence makes us vividly reahse how slight are the ' cues ’ which 
; sensation supplies to our perceptions and how much interpreta- 
tion is necessary m order to give them meaning Words can 
be read at distances from the fixation point of the eye at which 
single letters are not recognisable. The length of the words 
and their charactenstic general form as visual wholes are 
sufficient for recognition. For the same reason, it has been 
demonstrated that words are recogmsable when formed of 
letters not separately identifiable, owing to their size or their 
distance from the eye. The whole word must consequently 
be taken m as a single unit, in which certain forms are deter- 
minable and the rest indifferent. Only when the sequence of 
letters is unfamiliar is it necessary to be able to see the indivi- 
dual letters, as we find in twilight, when the power to read 
our own language may be unimpaired, whilst a foreign lan- 
guage, in which we are not very competent, is only legible 
with increasmg difficulty. 

With greater familiarity the stimulus which determines 
the reading act becomes slighter and slighter. Fewer and 
more sketchy ' cues ’ are necessary in order to touch off the 
act of recognition of word or phrase. A few dominating 
letters or shapes are a sufficient stimulus to enable us to 
supply the rest of the word in visual form. There is much 
of what is known as preperception— the seeing in the light of 
what has been previously acquired, the completion of what is 
only partially given, and the reading of meanmg into symbols. 
The dominating, or characteristic form is filled out by the 
mind's eye into the complete visual form of the word or 
phrase. The reader reacts not to the mere visual shape but 
to its acquired significance, for it is the total situation which 
is the 'object' on which the reaction of the subject is made. 
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When a child acquires the physical act of reading he has 
learnt to respond to acquired meanings. What he thenceforth 
mainly perceives is not a set of printed symbols but a series 
of meanings It is only m a set of characters totally unknown 
to us, as Chinese, that the attention can be arrested by the 
bare visual forms apart from the meanmgs they convey 
' The early reading of children is universally accompanied 
by lip movements, and even though no sound is made the 
movements are accompanied by inner speech Now this 
inner speech without noticeable movements of the organs 
of articulation is also common amongst adults It must 
not be confused with actual lip and tongue movements which 
children and illiterate adults make when reading. Its elements 
are both auditory and motor, but it would be a mistake to 
suppose that it consists of the same elements as words when 
written or printed For it must be remembered that there is 
no phonetic basis for the division of a sentence into words, 
still less of words into syllables or letters In natural speech 
the sentence or phrase is an unbroken continuum which 
grammatical analysis has divided into words, which are later 
separated artificially into letters, m much the same way as the 
separate pictures of a cinematographic film break up the con- 
tinuity of movement into a series of static views. The printed 
page gives an erroneous idea of the course of thought whilst 
reading, as it is not essential that the mind should grasp 
the details in order to understand the whole. For, as Pro- 
fessor Stout has pointed out, "it is certainly possible to 
think of a whole in its imity and distinctness without dis- 
cerning all or even any of its component details," as when we 
think, e.g. of the meaning of such a term as ‘ wealth ' without 
having any picture of a bale of goods or a sack of gold 
Generally, written or spoken words, and the same applies to 
inner speech, suggest simply their meaning which is appre- 
hended at once without recourse to mental imagery. If, 
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however, for any reason we are pulled up or stop to reflect or 
are baffled, then and then only does explicit inner speech or 
other imagery tend to anse. Accordingly, it has been found 
experimentally that a characteristic correlate of slow reading is 
inner speech. Such awareness of the whole without discern- 
ment of the parts has been called implicit apprehension, the 
details becommg explicit as occasion arises A few visilal 
clues are adequate stimuh to arouse a whole wealth of mean- 
ing implicitly apprehended. In learning to interpret the 
symbols of speech by reading, the child daily reproduces 
for us, as in a microcosm, the characteristics of the mental 
evolution of the race in its efforts to grasp the meaning of the 
macrocosm So the best introduction to the study of educa- 
tional psychology is to be found in an examination of the 
steps by which a child learns to read. 



CHAPTER IV 


THE STUDY OF OBSERVATION 

Preperception — Plan of Investigation — Time Factor — Subjective 
Activity — Quantitative Results — Qualitative Conclusions 

Preperception 

The examination of specimens, the study of pictures, charts 
and diagrams, and so on, is an essential pait of the technique 
of teaching in most subjects Apart fiom the appeal to the 
senses, these devices are nghtly supposed, as we saw in the 
preceding chapter, to assist understanding Every practical 
teacher knows, however, that the mere looking at pictures or 
objects, or even the uncontrolled manipulation of them, no 
more assists comprehension than stroUmg round a picture 
gallery develops appreciation of art. vNo tmdcrstanding with- 
out insight The educational value of sensory aids depends 
on a training in observation, and it might be supposed that 
experimental psychology would offer some aid in the study of 
the process. The present chapter is the first contnbution to 
such a study, and experimental details arc given to assist 
future investigation. There is am obstacle in the way of this 
inquiry which we shall frequently encounter when dealing 
with other matters. It is difficult to discover who placed the 
obstacle there, but possibly Herbart with his doctrine of 
apperception has the greatest responsibility. 

According to his view, all conative activity was denied to 
83 
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the subject and transferred to the presentations, for, said he, 
“ in the soul there are only presentations, out of which all 
that is in consciousness must be constructed." He proceeded 
forthwith to elaborate a dynamics of the presentations, with 
the appropriate differential equations in the place of subjective 
forces. Such a parody of mental activity taken over into 
educational psychology led, as might have been anticipated, 
to a mechanical view of the educative process. But though 
the doctrine died in the educational world, frantic efforts are 
made by up-to-date psychologists to revivify it. There is 
supposed to be, as we saw in the first chapter, an obscure com- 
partment, the unconscious one, m which ideas and images 
and affects crowd and jostle each other in their attempt to 
get into freer compartments. They do all this by themselves 
without any help from the conscious subject All that he 
has done is to shut them up, and woe betide the man who does 
so consciously or unwittingly, for they are so anxious to get 
out that they produce neurotic and other s3unptoms. The 
unfortunate subject can only look on and wonder what the 
pother is all about, for he never knows, and having no mental 
activity of his own he is powerless. This theatrical show is 
called dynamic or functional psychology, apparently because 
the subject has no function to perform. 

If there were anything to be said for the theory it ought to 
be possible, by providing opportunities for the formation of a 
set of images, to exhibit their independent activity. Now the 
experiment described in this chapter offered ideal conditions 
for the estabhshment and arousal of visual images and their 
subsequent use in the process of observation. The detailed 
observations shew that there was no sign whatever of any 
activity by the images themselves apart from the conscious 
control of the subject. Previous activity exerted by the sub- 
ject facilitated future activity, and made observation easier 
and more systematic. It is perhaps going too far to say that 
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images have no pait to play in the process, but it is an inci- 
dental or subordinate one If it were desirable it would be 
quite possible to describe the whole of this process of obseiva- 
tion by using the notion of mnemic causality without men- 
tioning any images. Meanwhile, it is safe to affirm that all 
attempts to dispense with the notion of subjective activity on 
the basis of experimental work have so far completely failed 
We shall begin our study of observation with some account 
of the process of voluntary attention or subjective activity, 
since effective observation depends on this. 

In summarising the results of previous expciimental 
investigations on perception, in order to discover the nature 
of attention, William James came to the conclusion that 
vthiree factors were involved , namely,' the organic process of 
adjusting the sense organs,''^ideational preparation,^ and in- 
hibition of irrelevant movements and ideas. ^ He considered 
that, in voluntary attention, the process of mhibition was 
merely an incidental feature and not an essential part of the 
process. It is evident also that conscious mhibition pre- 
supposes attention and, therefore, cannot, without circular 
reasoning, be used to accoimt for it. The accommodation of 
the sense organs, although necessary for sensorial attention 
and probably always present in ideational activity, is a matter 
for physiology and need concern us no further. In any case, 
such adaptation is only a favourable condition of attention 
and not attention itself We are left, then, with ideational 
preparation or preperception as the distmguishing feature of 
the attentive process It is necessary, however, to avoid the 
doctrine of presentationism previously mentioned, accoiding 
to which presentations are regarded as entities interacting 
amongst themselves ; and to do so we must keep clearly 
before us the fact that the interaction of presentations is al- 
ways dependent ultimately on attention.** The mistake here 
alluded to is especially prevalent amongst experimentalists 
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who are apt to confuse the conditions favourable to attention 
with the attentive process itself. Such process, as we 
have affirmed, involves the conception of mental activity, 
which is evident whenever a conscious state is the result of 
previous conscious process. 

The term preperception was first used by G. H. Lewe,s. 
He pointed out that the effect of previous experience was to 
enlarge our present perceptions, making us more and more 
independent of the immediate stimulus, more and more 
masters of the external world The present is largely the 
resultant of the past revived as a present experience, " and 
this revival makes preperception a factor in perception." 
In the same way a new idea " must be prepared for, pre- 
conceived by the exhibition of its points of similarity and 
attachment with familiar conceptions." Both a new object 
presented to sense and a new idea presented to thought must 
be " soluble in old experiences " before either can be per- 
ceived or comprehended. These phenomena have, of course 
been long recognised. Thus, in the " Midsummer Night's 
Dream " we read • 

“ Such tricks hath strong imagination. 

That, if it would but apprehend some joy. 

It comprehends some bnnger of the joy , 

Or in the night, imagining some fear. 

How easy is a bush suppos’d a bear > " 

And Wordsworth wrote . 

" Of all the mighty world 
Of eye, and ear — both what they half create 
And what perceive." 

Again in all ambiguous geometrical figures and patterns, a 
strongly imagined effort to see one form rather than another 
is usually successful in making us perceive the expected shape. 

In his study of attention William James, following 
Lewes, states the theory of preperception as follows : " The 
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only things which wc commonly see are those which we pre- 
perceive and the only things which we prcperceive are those 
which have been labelled for us, and the labels stamped into 
our mind. If we lost our stock of labels we should be intel- 
lectually lost in the midst of the world ” This doctnne, so 
vivaciously affirmed, consists of two distinct parts which, if 
true, are botli of fundamental impoitancc to educational 
theory. \,The first is that effective observation depends on 
^ preliminary knowledge of what we are about to observe 
and in some sense this must be true, since the tiaincd observer 
js more efficient in his own department than the untrained 
,^The second implication is that language or an adequate 
terminology is essential to preperception Both these posi- 
tions are experimentally examined in this chapter so as to 
discover the precise difference made by previous know- 
ledge and whether language is essential to the process of 
observation. 


PLAN OF INVESTIGATION 

Experiments with these aims in view weie performed with 
over eighty university graduates, mostly honouis men, 
taken in sets ranging from six to twelve in a group The pro- 
cedure employed with the last two groups is the most satis- 
factory and will be described in detail, but as the earlier 
experiments indicated by their lesults ceitain essential 
improvements in method they will be touched upon here. 
In general, the experiments were conducted on the following 
plan. Lantern slides were prepared, showing suits of armour, 
which were projected on to a screen in front of the subjects 
who were told to observe the picture as accurately as possible, 
as they would be asked to describe in writing all they had 
seen, After the first slide had been closely observed for 
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about one minute it was withdrawn, and the subjects were 
told to note down immediately every detail they remembered 
in as concise a foim as possible and also to state any general 
observations they had made. No time limit was imposed 
and each signed a declaration, before giving up his record, 
that he had tried but could not recall anything else. The %et 
of subjects was now divided into two groups, one of which 
had a lecture m which the structure of a suit of armour was 
explained, and illustrated by slides shewing drawings of each 
part, and the technical names of the parts were written up on 
the board. It was found that none of the subjects had any 
but the vaguest knowledge of armour, derived from hazy 
recollections of pictures or casual visits to museums, and the 
techmcal teims were almost absolutely unknown ; only three 
or four of the total number of students examined knew an 
odd term or two, but haidly knew exactly to which part it 
applied. When the lecture was over the two groups were 
again combined into one set, and were shewn another slide of 
armour for one minute , then they recorded their observations 
as before. Introspective records were also made. In this 
way it was possible to compare two groups , one with, and 
the other without, definite preperception, Marks were assigned 
on the following scale. Two were given for each part cor- 
rectly noted (e g. neck guard, wings on knee) , one mark for 
each position correctly recorded (c.g. left foot advanced) ; and 
one mark for each correct description (e.g arm guard chased • 
solerets pointed). The same numbers with a negative sign 
were assigned for incorrect observations under these heads, 
i.e, marks were subtracted. 

The first set of subjects examined consisted of twenty- 
three graduates of average age twenty-six years. When the 
first slide had been shewn and records of observations had 
been made they were divided into groups L and N consisting 
of eleven and twelve respectively. The lecture was given to 
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group L and immediately afteiwards both groups were com- 
bined and shewn the second slide, and then a third slide ; 
records of observations and mtrospections being made after 
each. 

For group N the average marks for the three slides were 
2Q, 22 and 25 (the medians being 21, 24, 20) , for group L 
the averages were 30, 38 and 38 (medians 30 37^ and 38 J). 
It will be seen that the groups were of unequal merit at the 
beginning, and that the group which had the lecture improved 
relatively only slightly more, if at all, than the other group. 
The outstanding feature of these marks is the surprisingly small 
difference made by the lecture in the power of observation. 
The introspective records make clear the reason for this ; for, 
after the second slide, half the subjects in group L complained 
that the endeavour to remember the technical terms confused 
them and made observation more difficult. Some of the intro- 
spections may be quoted, as they illuminate different points 
Thus one subject said : " The technical terms were of use 
only in so far as they broke the suit into pieces thus indicating 
what parts to look for." Another said • *' The knowledge of 
technical terms enabled me to work systematically," and this 
was confirmed by several. " The lecture aided the observa- 
tion in that I used the sequence of the lecture and was able 
to anticipate objects, e.g. I looked at once for the lance rest.” 
This may be compared with the following ; " I would not have 
seen the lance rest if I had not expected it. I had to search 
for it. The lecture hindered observation because of the tech- 
nical terms. If more time had been given after the lecture 
this might not have happened. The lecture, however, was of 
direct assistance in that after it much less attention was paid 
to such details as decoration, which was immediately dis- 
missed as Milanaise, chasing, etc. In this way technical terms 
helped." The next two records indicate clearly why the 
lecture made so little difference, " The lecture aided me 
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because (a) it prepared me to deal with the suit part by part 
instead of wondering where to begin , (6) it was a guide to 
parts to look for. The terms helped observation when they 
were thoroughly known but hindered when I had a difficulty 
m remembermg them.” “ The half-learnt terms obtruded 
when observation was going on, tending to a mixture of tiyo 
endeavours — to observe, and to fix on the right terms ; with 
the lesult that neither was properly accomphshed In the 
few cases where the name was recalled without effort, the 
obsery^tion was helped.” 

\/ft IS evident that the chief effect of preperception is to 
introduce order into the obseivations and that technical ter- 
minology is only of assistance provided that it is thoroughly 
well known. 


THE TIME FACTOR 

With the next set of sixteen subjects special care was taken 
to see that the technical terms were well known, for which 
purpose the lecture was repeated twice and the terms em- 
phasised Questions were also invited and answered. In 
order to secure a better comparison the subjects were divided 
into two groups of equal abihty as measured by the marks 
obtained on the first slide. Two slides only were shewn this 
time. The results were puzzling smee the group that had 
the lecture seemed to have profited by it astonishingly little 
compared with the other group, as the following figures 
indicate. The average marks of group N (the unlectured) 
for the first and second slide were 17J and 31 (medians 15 
and 29) ; for group L the averages were 17 and 34 (medians 
ig and 33I), A further set of eighteen subjects gave the 
following averages for initially equivalent groups ; group N, 
igi and 37 (medians 20 and 35) ; group L, 19 J and 51 (medians 
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21 and 53). This last result is much more what might have 
been expected d priori. There were still baffling results 
obtained with other subjects, owmg to the eagerness of the 
groups who had the lecture to concentrate on detail and to 
neglect general features, which neglect caused a certain group 
of, L subjects to score less than its equivalent N group in 
the second sHde. Also several of the men required more 
practice to adjust themselves to the experimental conditions. 
The experiment was so interesting to nearly all the subjects 
that their eagerness mihtated against the calm which is 
essential to this kind of work , especially when they were 
shewn the first slide. It was evident, also, that merely 
being familiar with the structure of armour and the ter- 
minology was not sufficient to display the full effects of 
ideational preparation The subjects ought not only to learn 
th^ lesson but to have a sufficient period to digest it. 
\Xdequate time for mental assimilation of the knowledge given 
by the lecture turned out to be the kernel of the problem of 
observation. Attention is facihtated by preperccption only 
when this condition is fulfilled. Time is of the very essence of 
the problem. During the interval there is an actual stamping 
in of the previous knowledge, a phenomenon to which Dr P. W. 
Ballard has given the name of Reminiscence. He says : 
" The belief that the change that takes place in the nervous 
system during conscious learning is to a certain extent con- 
tinued when the learning has ceased is forced upon us when 
we consider those phenomena of reminiscence in which the 
physical basis is marked and manifest." He gives as instances 
the improvement of skill m swimming, skating, typewriting, 
etc. which occurs in the intervals when no practice is being 
taken ; and concludes that " an actual modification of brain 
structure, of the same nature as that which is supposed to 
occur during learning, gradually goes on during the interval." ® 
The only objection to this view is that the changes are sup- 
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posed to be purely nervous. There seems no sufficient reason 
to doubt that mental changes of a similar kind also take 
place during periods of inactivity. The results of the present 
series of experiments have convinced the author that mental 
changes, leading to better systematisation of facts and more 
adequate assimilation of terms, take place after the conscious 
learning has ceased. It is a blunder to suppose that remem- 
bering IS a passive process in which the person reads off from 
a record what is written there. Rather the process is one 
m which continual changes are occumng.^ 


SUBJECTIVE ACTIVITY 

The final method of experiment adopted, which proved 
satisfactory in brmgmg to light the effects of preperception, 
may now be described Sheets of paper were distributed to 
the subjects, divided into two columns with a subdivision for 
mtrospective remarks. The purpose of the experiment was 
announced as being the attempt to discover the difference 
made in observation by a preliminary knowledge of what 
one is about to observe ; and the subjects were also told that 
they would be asked to describe on their sheets everything 
they could remember. They were likewise informed that 
suits of armour would be projected from the lantern on to 
the screen. Slide (i) was then shewn on a screen in a darkened 
room for minutes. This time was discovered by several 
preliminary tnals to be the optimum. All agreed that the 
time was sufficient for a complete observation, but when they 
were asked at the end of the whole experiment for how long 
they thought the slides had been shewn their answers varied 
from I minute to 5 minutes. If a longer time is given several 
subjects begin to get restless and are apt to let their attention 
wander ; with less 'time they feel hurried. 



SUBJECTIVE ACTIVITY 93 

The slide was then withdrawn and immediately afterwards 
the subjects were asked to state in one column in brief cata- 
logue form every detail they could recall, and subsequently 
in the other column any general observations which could not 
conveniently be considered as detail Any remarks they 
wished to make, not of an observational nature, were to be 
placed in the introspection column. As much time as was 
wanted was given to making these records, at the end of 
which the subjects wrote and signed the declaration " I have 
tried my best but cannot recall anything else ” No sheet 
was accepted without this statement. 

What the subjects were really tr5nng to do was to read off 
from their memory image the details which they had noticed 
during their observation of the picture It may be objected 
that a good visualiser will be able to decipher details which he 
has not observed, but, as it were, photographed and subse- 
quently developed. But this view has been shewn to be a 
mistake. The best visualisers, who claim to have perfect 
imagery, are not capable of readmg off details which they have 
not definitely attended to. It has been demonstrated, for 
instance, that such a person claimmg to retain a complete 
mental picture of the front of a building (say) is unable to 
read off the number of pillars unless he has definitely counted 
them Professor R. S, Woodworth, as the result of the study 
of his own imagery asserts that " it always consisted of facts 
previously noted.” He goes on to say that " an actual situa- 
tion presents an almost unlimited variety of facts or features, 
of which an observer notes a few, the rest remaining undis- 
criminated in the background. . . . Later he may 'remember ' 
the situation, but this is not to reinstate it in its original 
multiplicity or contmuity. He recalls the features which he 
has observed, or some of them, but not the great mass of them 
which remained in the background. Lackmg this setting or 
background, he is not in a position to make any fresh observa- 
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tion in recall.” ® In other words, the person only retains 
the configurations which he has previously discriminated from 
the background , and where the background is undifferen- 
tiated so that no pattern was discerned, no recollection is 
possible. Professor Woodworth’s conclusions have been 
repeatedly confirmed in the course of the present investiga- 
tion and also in some experiments imderfaken by a totally 
different method by the present authois/ In brief, we cannot 
study mental imagery mthoui reference to mental activity 
and all that preferception can do is merely to facilitate such 
activity ’ 

The next step in the method was to interchange the records 
amongst the subjects The picture was again thrown on to 
the screen (this time in the lighted room) and they marked 
each other’s papers in accordance with the scheme given 
above. Every doubtful point was referred to the author 
for his final decision and he subsequently examined the sheets. 
This method of marking has the great advantage that it forces 
the subjects to examine the picture in detail and stimulates 
interest and competition amongst the groups, which is neces- 
sary in this type of experiment. The method of evaluating 
the marks must take into account the fact that both groups 
have some practice in preperception ; and this has been done 
in the calculations made below. 

The whole process was repeated with a second slide (2) 
which was also shewn for i J minutes and marked in the same 
way. The marks for the two performances were added to- 
gether and, on the basis of the totals, aU the subjects were 
divided into two groups of equal ability. For the particular 
set of fourteen subjects whose results will be considered in 
detail the combmed marks for the two slides were 354 for 
group L (the lectured group) and 343 for group N (the non- 
lectured group). It was not possible to get closer totals, as 
one subject proved so considerably superior to the others. 
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SUBJECTIVE ACTIVITY 
The advantage of combining two sets of readings lies in the 
fact previously noted that some habituation is required in 
order to allow several of the subjects to adjust themselves 
to the experimental conditions. 

A lecture “ on the structure of armour m which all the 
parts were named was now given to group L, the other group 
being dismissed. It was repeated twice and the vaiious 
portions of a suit of armour were shewn on the screen, each 
technical term being written on the board At the end of 
the lecture, slide (i) was again projected on to the screen 
and the parts indicated by name. Fmally, the terms were 
copied into note-books by the subjects who were told to 
go over them during the foUowmg week until they were 
perfectly familiar with them. Questions were freely asked 
and answered during the lecture In this manner the seven 
subjects of group L were enabled completely to assinnlate all 
the terms and the details of the structure of armour, thus 
being placed in a most favourable attitude for piepeicep- 
tion. All the subjects successfully learnt and could use all 
the terms freely. Exactly one week later both groups 
were recombined and two further slides (3 and 4) were 
exhibited, as before, the details of procedure being the 
same. 

At the conclusion of the whole experiment, when the records 
had been marked and given up, the following questions were 
answered. Those who had the instruction stated whether 
and how their observation had been aided or hindeicd by the 
lecture and the technical terms ; those who did not have the 
lecture stated whether the absence of a terminology hindered 
observation and in what manner. They weie expressly 
enjoined to give no theory but simply to describe their 
experience 
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THE QUANTITATIVE RESULTS 


The combined marks for each subject for slides (i) and 
(2) at the first sitting, and for slides (3) and (4) at the second 
sitting are given below ; 


Without preUmtnary knowledge {Slides x and 2) 
Group L Group N 


Subject 

Marks 

Subject 

Maiks 

A 

94 

P 

61 

B 

54 

Q 

60 

C 

53 

R 

53 

D 

51 

S 

57 

E 

42 

T 

42 

F 

39 

U 

41 

G 

21 

V 

29 

Mean 

506 

Mean 

49 

m d. 

142 

m d. 

10 


Coefficient of vaiiation,* 28 Coefficient of variation, 20-4 

♦ 

Mean 

A week after the lecture {Slides 3 and 4) 

Group L 
Subject. 

A 
B 

c 

D 

E 102 T 43 

F 118 U 81 

G 82 y 67 

Mean iii-g Mean 717 

m.d, 14-1 md. i3'8 

Coefficient of variation, 12-6. Coefficient of variation, 19. 


153 

114 

107 

107 


Marks 

85 

94 

75 

33 


The effect of organised preperception can clearly be 
discerned m the differing variabilities of the groups. For 
the unlectured group N remains practically constant in this 
respect ; whereas the gioup L displays a marked decrease in 
variability. It is important, for the theory of education, to 
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realise that systematic training tends to produce greater uni- 
formity within a group. Group N had, of course, some train- 
ing in the observation of the first two shdes and in marking 
them, but such training was undirected by precise knowledge, 
and unsystematic as compared with that of group L, Experi- 
ments of this nature may serve to differentiate the relative 
values of class instruction and individual work especially for 
weaker pupils , since the decreased variabihty, as the figures 
shew, is brought about by levelling up the less able whilst the 
trained group as a whole and individually shew better results. 

If we desire to compare the trained group with the un- 
trained from the point of view of the relative difference made 
by preperception, we must resort to the statistical device of 
using as our unit the standard deviation of the groups For 
if one group yields more variable results than another this 
implies that variation in this group is easier than in the other. 
The crude figures in the above tables were converted into 
multiples of these units, 5delding the following numbers when 
cleared of decimal points. 


Group L. Group N 

Marks (in terms of a) Marks (m terms of o) 

Slides Slides Slides Slides 


Subject. 

I and 2. 

3 and 4 

Subject 1 

and 2 

3 and 

A 

60 

85 

P 

39 

47 

B 

34 

64 

Q 

38 

53 

C 

34 

60 

R 

34 

42 

D 

32 

60 

S 

36 

31 

E 

27 

37 

T 

27 

25 

F 

25 

66 

U 

26 

45 

G 

13 

46 

V 

18 

37 

Mean 

32 

63 

Mean 

31 

40 


As the figures are now comparable, we shall not be far out 
in assuming that if group L had no lecture they, too, would 
have risen to an average of 40 instead of 63 Consequently 
23 marks is the gain due to preperception , and to find the 
percentage gam we must start not from their original average 
mark, namely 32, but from 40. This is a gain of 57 5 per cent. 
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To put it otherwise, these figures shew that as a result ( 
preperception the trained group is able to observe somewha 
over one and a half times as much as the untrained group 
which implies, as pointed out previously, that they are capabi 
of so many more separate definite acts of attention. 


THE QUALITATIVE CONCLUSIONS 

Having thus obtained a numerical estimate of the effect: 
of preliminary knowledge m facilitating attention, it is tim( 
to consider the non-quantitative results which are, perhaps 
of more significance. In dealing with these use will be mad< 
of the records of the whole of the eighty subjects and of theii 
introspections. 

One of the most important differences made by preper- 
ception is very difficult to describe, as it is so essentially 
subjective The observer feels that his mental energy is 
being more effectively spent and this tends to make him feel 
more active. Such effective use of mental effort is accom- 
panied by a distinct feeling of satisfaction, which seems to 
make the effort easier. Thus the person at one and the same 
time feels that he is more active with less effort. One of the 
N subjects put the matter in this way : " Lack of terms 
distinctly hindered my observation. I knew one technical 
term from reading Scott (tasset) and I always looked first to 
. that part of the armour and had a feeling of sureness about 
this. Lack of terms hindered the mental separation of the 
armour into details ; I could only remember each detail as 
soon as it was separated.” 

After the lecture the subjects of the L groups took the 
initiative and went out on a voyage of active exploration to 
discover the definite parts named ; whereas previously the 
picture, as it were, had the initiative and the person was 
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passively trying to remember what it offered to him. Or, to 
vary the figure, ]ust as an animal expecting the appearance of 
its prey is ready to spring with all its muscles pre-adapted for 
that purpose, so the person expecting to see certain details 
in a picture has his mind prepared ready to pounce upon them. 
Owmg to this difference of attitude it frequently happened 
that the elaborate decoration, which was a feature of the last 
two slides, confused or baflJed those who had no lecture, so 
that they lost the wood for the trees , but this never happened 
with the lectured group, who were able to dismiss the decora- 
tion with a name, and subsequently to remember its nature. 
These experiments, therefore, yield confirmation of the view 
that recollection of an observed visual fact may be based on 
purely verbal imagery without any sensorial image of a visual 
nature being present.® 

It will be remembered that the subjects weie asked, at the 
end of the experiment, to say how the lecture and the know- 
ledge of terms had helped their perception of the picture. 
The records shew that the greatest help is given in supplying 
a plan for the observation, i e in making it more systematic 
and definite. Recognition becomes more rapid as a result of 
preperception, and more certam— no subject ever complained 
that he could not see a detail after the lecture was given. The 
lecture makes the details stand out from the background , 
as one subject said, '* The ordinary parts were emphasised 
because one knew where to look for them. Without the lecture 
it was the curious or outstanding parts that were noticed." 
The latter part of this statement is open to challenge In 
the fourth slide the size of the ‘ lance rest,' when projected on 
to the screen, was about two inches in length and formed a 
conspicuous feature ; but it was hardly ever seen by a subject 
who did not know what it meant. In fact, it was this object 
which induced the writer, after the first set experiments, to 
insist on the declaration that everything that could be remem- 
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bered had been recorded, as it was difficult to persuade a 
person otherwise that he had missed so conspicuous a feature. 
In one slide, where the lance rest was inconspicuous owing to 
the ornamentation, it was never overlooked by those who 
knew what to look for. Finally, the absence of expected parts 
is immediately noticed ; several subjects declaring that they 
needed only to look for missing parts after the lecture in order 
to take in the picture. One subject of an N group who had 
considerable artistic skill pointed out a curious difficulty. 
He said that he failed to observe the picture accurately, in 
detail, because he could not separate constructional from 
decorative Imes owing to lack of preliminary knowledge of 
the structure of armour. 

With regard to terminology it became evident that its 
chief use was to facilitate description, i.e. to make it more 
concise, more ‘ telescoped.’ But this is not all , for frequently 
the mental image needed a word to fix it ; that is to say, the 
terms formed ‘ pegs,’ as one subject said, on which to ' hang ' 
the detailed observations as they were made. Closely con- 
nected with this is the aid given in discriminating parts by 
the use of words. Words make the dissection of the suit into 
parts much easier. For this purpose it is essential that the 
names should be perfectly familiar. The following intro- 
spective record illustrates this : “ Terms did not help me 
because I thought of the armour m terms of my own making. 
My method was to consider the parts of the body covered 
and then the name. Breast plate was ' breast plate ’ in my 
mind and ' cuirass ’ only by an effort of memory. This does 
not apply to ‘ greaves,’ smce I happen to know this terra as 
a literary one,” 

We can best, perhaps, see the utility of terms by noticing 
what the subjects who had no lecture reported. "With 
terms,” said one, " I would have tabulated all the possible 
parts into a generalised suit of armour and I should have 
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then gone through the given suit checking these off.” In 
other words, lack of terms prevents generalisation. Another 
subject stated that " Lack of knowledge of structure and terms 
hindered me owing to lack of definite starting points, and 
definite systematisation in classifying parts. Also by necessi- 
tating the use of roundabout phrases, which was apt to turn 
my concentration on the visual image to concentration on 
the terms expressing it.” Several others pointed out the 
necessity of puttmg their observations into language, whilst 
the slide was shewn, in order to recall the detail later Thus 
one particularly conscientious observer made the remark . 
" I could have mentioned several other points, but having no 
terms I was quite unable to express what I had noticed." 
He really meant that his memory image failed because Ae had 
no terms with which to retain it. Another remarked that he 
had a difficulty in retammg the relation of one part to another, 
and he thought that terms would have helped him in this 
respect Some few, however, denied all this and maintained 
that the absence of terms simply made their descnptions more 
clumsy. We are here probably dealing with ultimate differ- 
ences in mental make-up. Havmg frequently had occasion 
to make use of the terra ‘mental image’ in the present 
connection we shall now turn to the detailed study of such 
imagery. 



CHAPTER V 


MENTAL IMAGERY 

Meaning of Imagination — Primary and Secondary Presentations — 
Varieties of Imagery — Images of Children — Imagery and Feeling — 
Meaning — Imagery and Learning 

THE MEANING OF IMAGINATION 

A GREAT difficulty in psychological study arises from the use 
of terms borrowed from everyday speech. The term imagi- 
nation is terribly ambiguous, covering a variety of different 
processes only loosely connected, if at all, with one another. 
And even when applied to the same sort of process it is hard 
to disentangle the common element from the individual cases. 
Six different uses of the term have been distinguished by 
Dr I. A. Richards,^ who for the purpose of literary cnticism 
adopts the meaning given by Coleridge. The poet describes 
literary imagination as “ a systematic and magical power . , . 
the sense of novelty and freshness with old and familiar 
objects ; a more than usual state of emotion, with more 
than usual order ; judgment ever awake and steady self- 
possession with enthusiasm and feeling profound and vehe- 
ment.” Coleridge also refers to "the power of reducing 
multitude into unity of effect, and modifying a series of 
thoughts by some one predominant thought or feeUng.” 
There is nothing, however, peculiar to the imagination in 
the latter characteristic which might be equally descriptive 
of a system of reasoning. 
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Common opinion has long recognised that imagination is 
not the peculiar possession of poets or literary men An 
architect, an engineer, a commander or a scientist may all 
be men of imagination in their own spheres ; and we must 
endeavour to find out what features are common to all of 
them. One of the characters indicated above, namely novelty 
or freshness of conception, gives us a clue to what we are 
seeking. Strangely enough. Dr Richards omits one charac- 
tenstic given by Coleiidge which seems to me to be the key 
to the situation, or perhaps he rejects it as savouring of 
metaphysics. Coleridge ® drew a distinction between the 
fancy and the imagination , the latter bemg " a repetition 
in the finite mind of the eternal act of creation in the in- 
finite ... it dissolves, diffuses, dissipates, in order to re- 
create ; or where this process is rendered impossible, yet 
still at all events it struggles to ideahse and unify.” What 
Jg^ommon to all varieties of imagmation, pioperly so-called, 
is creativeness, or if we do not hke this term, originality. 
It is not mere inventiveness or brmging together things or 
ideas not previously conjomed, nor merely novelty in the 
sense of something out of the ordinary, though freshness 
and novelty are always mcluded The essential feature is 
originality of conception, without which there is no imagina- 
tion. It is a unique style of conceiving , the man of imagina- 
tion has an original style m his thoughts It is closely allied 
to genius and can no more be acquired than this can All 
the other emotional oi mtellectual features of the man of 
imagination arc only ministers of the fundamental creative 
activity, and without it he may have any other excellence 
but not imagmation 

The earlier psychologists limited the term imagination to 
a faculty possessed by everybody, namely, the ability to 
evoke and use mental images. As this faculty is universal 
aqd not Umited to persons of imagination, this feature of 
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mental processes will be discussed in the rest of the chapter. 
There are people, however, who whilst possessing images 
conduct their mental operations without much reference to 
them What they employ instead has been called ' imageless 
thought,’ but as thinking m the proper sense of the term 
IS distinct from image formation the name is not a very 
happy one 

The images which are described in this chapter as second- 
ary presentations have, as their precursors, some sensory 
data ; and are known as " free images ” or images detached 
from the primary presentations or sensations which gave 
them birth. There is, however, an intermediate stage of 
incubation, in which the images form an integral part of the 
sensations and are then known by the inappropriate name 
of " tied images.” At this stage they are involved in the 
sensory presentations, and cannot be detached from them, 
as they have no independent existence. Thus a fire looks 
warm, especially on a cold day, even when we are too far 
away to experience any warmth. The warmth is a qualifica- 
tion of the visual appearance ; the visual datum being com- 
plicated with a quality derived from another sensory source. 
When a very young child, who has tasted lumps of sugar, 
seizes a piece of salt and puts it into his mouth the ensuing 
shock of surprise helps him to free the image of sweetness 
from the visual appearance of sugar, from which it was not 
previously detached. In a similar fashion, when we look at 
the photograph of a person we know, auditory images of his 
voice and even the colour of his clothes are implicated in the 
appearance. The absence of colour in a cinema in no way 
detracts from the illusion of reality for the reason that its 
equivalent is implied in the scene itself. Everything in the 
sensory world is complicated in this way with images supplied 
from previous experience in dealing with the objects by means 
of the other senses. When we recognise anything as familiar, 
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the feeling of satisfaction which we get is largely due to this 
comphcation of the appearance with remnants of our former 
dealings with it. An incident which is completely forgotten 
may be immediately revived in memory on visiting the place 
where it had occurred , for the event has never been detached 
from the place, but is ' tied ’ to it. A large part of our mem- 
ories are fixed in this way to events, scenes or objects and are 
only recovered when these recur. The most inteiesting 
examples are found in the stimuli provided by words. Their 
character is so modified by the imageiy bound up with them 
that many people hear in imagination the writer of a letter 
they are reading, and may even have a supportmg image of 
his appearance Words as the stimuli to mental activity are 
veiy complicated thmgs and the major part of their power 
is due to past expeiicnce. 

The implied images tend, however, to become ' free ' in 
the course of development, thus freeing us in our reactions 
from the responses to sensory data alone. The effective 
stimulus, when we arc reading or listening, is not the bare 
sight or sound , but the situation is extremely complicated. 
For this reason the idea of a ‘ stimulus ’ of a purely objective 
kind, which has been borrowed from physiology is a most 
misleading term in psychology, and ought to be avoided 
where possible. To discover the effective stimulus when a 
person reads, foi example, we need to know the general 
nature of his previous experiences, so as to find out what 
qualifications he introduces into the objective stimulus. 
What he responds to are not the bare symbols but a com- 
plicated situation which the symbols support. In an exactly 
similar fashion the effect of the environment on any individual 
cannot be estimated by examming the environment alone, 
(for we need to know his previous history before we can say 
I what the environment as a stimulus means to him The 
bearing of this on the heredity-environment problem has 
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previously been commented upon. We may now turn to 
consider the images when they have reached the stage of 
becoming freed from their earher sensory supports. 


PRIMARY AND SECONDARY PRESENTATIONS 

The scientific investigation of mental imagery received its 
initial impulse from Galton, who attempted to study mental 
contents by the comparative method.® He submitted a 
questionnaire to certain selected individuals of high intel- 
lectual standing contaming questions framed so as to help 
their introspection. He asked them, for example, to state 
definitely what was in their minds when they made an attempt 
later in the day to recall the appearance of their breakfast- 
table. His questions were chosen so as to secure replies based 
on introspection with regard to clearness, vividness, stability, 
etc. of the objects appeanng in the effort to remember. 
Galton started with the presupposition that visually evoked 
objects were more likely to occur and more important than 
others and consequently his questions were in the main about 
visual things, Dr Betts considerably improved the question- 
naire method by asking an equivalent number of questions 
about objects belonging to the different sense modalities of 
sight, heanng, taste, touch, etc. so as to counter any undue 
emphasis on a particular sense.® His questions were more 
carefully chosen so as to guide introspection to very definite 
points, and his subjects, who were university students and 
teachers, were required to state whether the objects mentally 
recalled were as clear and distinct as their originals or only 
moderately distinct or whether, in fact, no object at all was 
present when the attempt at recall was made. A table of 
seven grades of vividness and distinctness was placed before 
the subjects, ranging from vividness which could not be djsr 
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tinguished from reality, to complete absence of vividness; 
and they were asked with reference to each mental object 
recalled to assign a number representing its grade. It will be 
sonvenient to call mental contents, which are aroused in the 
absence of the sense objects to which they refer, by the name 
af secondary objects or presentations. 

As a result of Gallon’s inquiries it had become the custom 
to classify persons as visiles, audiles, tactiles, motiles, etc., 
according to the kind of content or secondary objects with 
ivhich they were endowed and which they employed naturally 
,n the mental processes of remembering, im agin i ng, reasoning 
md the like. Dr Betts’s study of 47 men and 96 women led 
lim to the conclusion that few, if any, were absolutely mcap- 
ible of evoking secondary objects belonging to every sphere 
)f sense. He found that the three highest grades of vivid- 
less and clearness were distributed amongst his subjects in the 
bllowing proportions : visual, 68 per cent , auditory, 65 
ler cent ; cutaneous, 61 per cent , gustatory, 58 per cent ; 
anaesthetic, 57 per cent , organic, 55 per cent , olfactory, 
;o per cent. The author of this book has found a very similar 
iistribution amongst various groups of university graduates. 
These figures, shewing the occurrence in roughly equal numbers 
)f the different modalities, afford no ground for the classifica- 
;ion into ear-minded, eye-minded, etc , if by these terms we 
nean to designate the native constitution of various people. 
)n the contrary, they shew that clear examples of the various 
nodes are to be found m different people in approximately 
he same proportions. The like results have been obtained 
or school children between the ages of seven and fourteen 
rears, amongst whom an especially high correlation was 
ound between the occurrence of visual and auditory secondary 
)bjects. The diagram printed on the next page from data col- 
ected by the author shews the same thing by the similarity 
»f the distribution for the three chief sorts of imagery. 




Explanation — A. q-uesHonnaire of 48 questions, 16 referring to each 
of the three kinds of imagery. Every subject, with a scale in front of 
him specifying the meaning to be attached to the grades, decided to 
which grade each image belonged Grade I is the highest degree of 
vividness and clearness 


would be erroneous to speak of visual, auditory or other 
types of mentality in the sense of differences in native constitu- 
tion with regard to secondary objects, there is no doubt that 
individuals do select and prefer to use different categories) 
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and if we merely intend to refer to this preference in actual use 
there is no harm in speakmg of differences of type. The so- 
called ' pure types ' are rare, rf they exist at all ; and there is 
reason to believe that the various modalities could, by practice, 
be kept approximately at the same level if that were desirable. 
Thus Professor Titchener states "My furniture of images is, 
perhaps, m better than average condition, because — fearing 
that, as one gets older, one tends also to become more and 
more verbal in t57pe — I have made a point of renewing it by 
practice. I am now able, for instance, as I was able when I 
entered the class-room nearly twenty years ago, to lecture 
from any one of the three mam cues. I can read off what I 
have to say from a memory manuscript ; or I can follow the 
lead of my voice ; or I can trust to the guidance of kinaisthesis, 
the anticipatory feel of the movements of articulation." ® 

This sort of evidence receives indirect support from the 
observation that the abihty to evoke secondary objects belong- 
ing to any particular sphere of sense is not an influential factor 
in determining in what particular course of study a given 
individual will excel. V Thus a person who can readily recall 
visual objects will not necessarily prefer geometry or drawing 
nor will an individual who can easily reproduce tones take 
to music. In fact it has been shewn statistically that there 
is an absence of correlation between the giades of voluntarily 
aroused secondary objects and success in college studies, 
either on the whole or in particular branches of learning. 

By an obvious analogy secondary visual objects or pre- 
sentations are called visual images, and by an extension of 
this comparison secondary objects of all categories are known 
as images of the primary presentations or objects. This 
terminology is part and parcel of current discourse and 
psychologists freely talk of auditory images, tactile images 
and so on. The student should bear in mind that all analogies 
are apt to be misleading and this one in particular has doubt- 
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' supposed that images differ 
from sense perceptions quantitatively only, and not qualita- 
tively, and that this difference is mainly one of intensity. But 
it seems very difficult to beheve that the gustatory image of 
sugar is merely a faint taste of sugar, for in that case a par- 
ticularly strong image or a persistently repeated one would en- 
able us to dispense with the real object, more especially in those 
cases where culinary art depends on the slightest suspicion of a 
flwour. Whoever derived satisfaction from an artificial rose 
vby eking out its form with an image of its odour ? Or who 
can cloy the hungry edge of appetite by bare imagination of 
a feast ? 

Unless the sense organ is stimulated there seems to me a 
qualitative difference between a mental image and a sensation. 
In this respect visual imagery seems to differ from all other 
varieties of secondary presentations, for it has been asserted 
that the intense mental picturing of a secondary colour results 
in the sensation of the complementary colour, and also that 
the image of one colour may mterfere with the after sensations 
of others ; which observations, if correct, would tend to shew 
that visual images exhaust the retina. 

The total disparity between primary and secondary pre- 
sentations is obvious to introspection, though the majority 
of psychologists seem unaware of the distinction. One very 
good observer has put the matter in an unimpeachable form. 
He says that to talk of reviving past mental experiences is 
not strictly correct, and gives as an instance his recollection 
of his morning's breakfast : "I have visual memory-images 
of the breakfast-room. ... I have compound gustatory- 
tactile-thermal images of the taste of the porridge. ... I 
have an olfactory image of the smell of the coffee and auditory 
images of the postman’s knock. . . . Giving myself up to 
this memory experience, 1 1mm it is not exactly a reproduction, 
a renewal, a revival, a second edition of this morning’s sense 


ful implications, vlt is usually 
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experience. If I close my eyes and shade them, my field of 
vision, after a little while, becomes quite dark, and with the 
exception of the Eigenlicht of the retina, I cannot discover 
anything. Peep I may as much as I like, into the darkness, 
not the faintest trace of the white of the table-cloth, or the 
gold rim of the cups and saucers can I discover, not a vestige 
of ‘a visual sensation. Nevertheless, I 'see' the breakfast- 
table quite plainly and vmdly with the ‘ Mind's Eye,' as it is 
commonly expressed. That these memory-images are faint 
reproductions of the sensations, ie weak sensations, sensa- 
tions of low intensity, is deadedly not true in my case, they 
are an experience, sui generts I consider myself a good 
visualiser. ... If, then, revival or reproduction is spoken 
of, these terms must not be understood literally ” This 
sound introspection of a competent observer is in refreshing 
contrast with the statements of untrained observers about 
their own mental imagery « 

The best psychological definition of a mental image, i.e. 
a definition in terms of experience, is that given by Professor 
Colvin, namely, " that activity of consciousness in which an 
object of sensation is experienced as not immediately present 
to the senses." ’ Unless the expenence carries with it the 
feeling that the primary object is absent and only the second- 
ary present, the experience is not properly described as a mental 
image. This distinguishes the image from all such mental 
objects as perceptions, illusions, hallucinations, dreams, etc., 
for all of these " are stamped with the quality which functions 
for immediate sensory presence of the object.” What it is 
that we really experience when a mental image is said to be 
present will be considered later , but meanwhile we may say 
that for all the modahties, except possibly vision and not 
certainly there, the use of the same terms for imagination and 
sensation, namely hearing, touchmg, etc., is unfortunate and 
only to be justified figuratively. The inability to discriminate 
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between hallucinations and normal mental imagery, and the 
mental confusion thereby entailed, is probably responsible for 
the ‘ eidetic image.' When the eyes are closed in a dark- 
ened room, and sometimes when they are open, hallucinatory 
visions are seen, brought about by pressure on the eyeballs, 
the slight stimulation due to lens adjustment, by changes in 
the convergence of the eyeball, etc. Under emotional tension 
as in delirium it is easier by slight stimulation to produce 
these hallucinations. Now, the same sort of phenomena are 
evident sometimes when one stares at a dark surface in day- 
light. If then a child is induced to look at a picture against 
a dark background and the picture is soon withdrawn he may 
be the victim of such hallucination so that he ' sees ’ the 
picture after withdrawal. It is said that 6o per cent of all 
children investigated, between the ages of ten to fifteen, 
produce these ‘ eidetic images ' I have been present at such 
investigations and have been convinced that the whole 
operation is due to strong suggestion by the influence of 
the experimenter and the surrounding conditions, and the 
observations must be accepted with extreme caution. 

When Galton sent his questionnaire in the first place to 
distinguished men of science one of them made the following 
most pertinent reply ® " It is only by a figure of speech that 
I can describe my recollection of a scene as a ‘ mental image ' 
which I can ' see ' with my mind's eye. ... I do not see it 
. . . any more than a man sees the thousand lines of Sophocles 
which under due pressure he is ready to repeat." He received, 
to his great astonishment, the same sort of confession from 
several others, and it is difiicult to see why he should have 
been surprised by such accurate observations. He also tried 
the experiment of suddenly accosting some person with the 
statement, " I want to teU you about a boat," and then 
inquiring what mental image was aroused by the word ' boat.’ 
One of his victims, a young lady, apparently anxious to pay 
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liim back in his own com, assured him, presumably without a 
smile, that " she immediately saw the image of a rather large 
boat pushing off from the shore, and that it was full of ladies 
and gentlemen, the ladies bemg dressed in white and blue.” 
Another person, a philosopher this time, told him that the 
word ' boat ’ aroused no definite image as he had purposely 
held his mind m suspense. From these and a large number of 
similar observations Galton concluded that scientific men and 
other thinkers have feeble powers of visual representation, the 
faculty bemg starved by disuse. He appears to have been 
too ready to accept the introspections of the yoimg lady and 
some schoolboys at their face value, whilst rejecting that of 
more competent observers. We shall see reason in the sequel 
to doubt the accuracy of the introspections of untrained 
observers. What makes one hesitate more than ever in 
accepting such statements is the repeated assertion of persons 
who claim to have very clear and vivid visual images that they 
could draw from them if only they knew how to draw , whereas 
artists who can draw assert that their " imagery is so clear 
that if they had been unable to draw they would have un- 
hesitatingly said that they could draw from it.” This, again^ 
shews that imagery is of a different order of reahty horn 
sensations. Much harm has been done to psychology by 
Galton's unwaimess m dealing with his evidence about mental 
imagery and his mistakes have been handed on unthinkingly 
and arc widely accepted as irrefutably estabhshed facts 

THE VARIETIES OF IMAGERY 

Enough has been said to indicate that most of the primary 
objects of sense have their counterparts in the secondary 
presentations of imagination. Now, an integral feature of 
every primary presentation is some muscular movement , 
thus in seeing the eyes are adjusted, in tasting the tongue is 
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moved, in touch the muscles of the hand are brought into 
play, and so on with every sensory experience. In addition 
the muscular or kmsesthetic sense, due to strains and sti esses 
in the muscles and tendons, andpressuies on the ]omt surfaces 
brought about by gross movements of the limbs, plays a pre- 
dominant part in all our activities, adding their quota to 
the tale of secondary presentations. 

Kinsesthetic or motor imagery has been widely investigated 
and it is convenient to have terms to distinguish its varieties. 
We shall use the word somamotor to designate the imagery of 
gross trunk, limb or head movements ; mammolor for those 
of the hand ; oculomotor for eye movements ; and vocimotor 
for images of the movements of the vocal organs. Although 
the majority of psychologists lay great stress on the importance 
of kinsesthetic imagery in mental processes there is a growing 
body of opmion that what are called motor images are, in 
reality, mapient motor sensations. Thus the attempt to 
recall words by vocimotor images is said to consist really of 
very shght movements of articulation definitely localised m 
the lips, tongue, larynx, etc. Agam the effort to recall the 
movements of running or a stroke at tennis whilst sitting 
comfortably in one’s chair may result in the feeble reinstate- 
ment of actual muscle, tendon and joint sensations instead of 
somamotor images Whether this is the whole of what is 
meant by motor imagery, or not, there is little doubt that 
careful introspection does reveal shght resident sensations in 
the various organs when kinsesthetic imagery alone is said to 
occur. 

Despite assertions to the contrary by those who maintain 
that they experience secondary presentations with the same 
fulhiess of detail as primary presentations there seems to be 
httle doubt that all such recall is more or less sketchy and 
s3mibolic. Those features only are reinstated which are 
relevant to the particular moment of recall, and the absence 
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of the rest is usually not noticed because oui attention is 
otherwise engaged. This is cspeaaUy true of kinaesthetic 
imagery where a bare sketch of a movement is adequate for 
our purposes and even the sketch may be symbolic suggesting 
the movement rather than copying it 

The various modalities of imagery do not occur in isolation 
and it is a matter of some dif&culty to distinguish between 
motoi and visual imagery. Words may be recalled in voci- 
motor, visual or manumotor terms, and bodily movements as 
visual or somamotor images , and it may be that m all cases 
all the varieties are mutually mvolved. Nevertheless, Pro- 
fessor Pear asserts that excellence in bodily skiH may rest on 
a unique development of kiniesthetic imagery distinct from 
visual or all other types Persons endowed with imagery of 
this sort would perceive and remember new movements, 
from the outset, in purely kinaesthetic teims It is conceivable 
that if they could elaborate their particulai talent in motor 
s5mibols new concepts could arise and they could com- 
municate their skill to others in motor terms. The vogue of 
gymnastics, dancing and eurhythmies m schools would theieby 
be facilitated and a new mimetic art might be evolved® 
AU such views rest on an assumption which is palpably 
incorrect, namely that secondary presentations can exist apart 
from their functioning or activity in much the same way that 
primary objects have an mdependent existence. Now images 
are not stored up ready to be recalled when required. I can 
produce the signature of my name at will, but it would be 
absurd to suppose that somewhere m my muscles the kin- 
aesthetic images are kept ready waiting to make their appear- 
ance like actors in the wings of a stage. There is no kin- 
aesthetic image apart from its use When I say that I have 
such an image all I mean is that, given the appropriate stimulus, 
I can act in a particular way, le. write. Nothing further 
ought to be meant when I say I have a visual or auditory or 
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any other sort of image. All these only come into being 
when some situation arises in which I must respond in a 
definite fashion either visually or otherwise. Thus if I am 
planning to lay out flower-beds in a garden I can do so easily 
if I walk about the garden or have a sketch of it in front of 
me ; failing this, a visual image of the garden is of service. 
It is as well to note, however, that I can do my plannmg 
equally well if I know the size of the garden and its shape 
in somamotor terms or in vocimotor imagery or even in words 
apart from any of these. 

There is one variety of imagery not yet touched upon, 
namely organic, i.e. secondary presentations corresponding to 
organic sensations such as himger, thirst and all other primary 
sensations dependent on particular bodily conditions. It is 
doubtful whether such so-called organic images are not in all 
cases real sensations of minimum intensity. The direction of 
the attention to any part of the body is likely to yield a sen- 
sation in that part, which may be interpreted to mean that 
sensations are continually occurring from aU parts of the 
body but are usually ignored either because they are too faint 
or because of their unimportance The mental importance 
of organic sensations hes in their relation to our emotional 
states which are among their most prominent causes ; and, 
as we shall see later, a confusion is apt to arise between such 
states and what is erroneously regarded as imagery. 


THE IMAGES OF CHILDEEN 

It is universally believed that the imagery of children is 
more vivid than that of adults, but after what has been said 
this can only mean that they make more use of their images. 
The only certain way of discovering a mental image is 
by introspection. All investigations which rely on indirect 
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means, such as presenting material to be learnt by the eye 
or the ear alone and inferring the images from the correctness 
of the learning are, as the sequel will shew, erroneous Binet’s 
method of getting direct mtrospection is the correct pro- 
cedure, but it is a difficult and treacherous one where children 
are concerned and the results must be accepted with the 
greatest reserve As the result of a study of the mtrospection 
of school children between the ages of seven and a half years 
to fourteen and a half years Di Rusk maintams that 
imagery between these ages is particularly rich and detailed, 
consisting of aU vaneties • au^tory, visual, t^tual, kin- 
aesthetic, organic, etc. In some cases the imagery was said 
to be so vivid as to obliterate whatever was in the field 
of perception, produemg an abstracted look due to concen- 
tration on the secondary objects It was also observed that 
the c hildre n themselves ar e freque ntly p roject ed into their 
0^ imagery, so that they observe themselves doing things 
as though they were spectators of the scene, just as m a 
dream. This feature of s elf-projection was noticed in the 
children of all ages. Those of the most fertile imagery, how- 
ever, were by no means those of the highest school intelligence. 
Other obseivers, too, have found that the correlations between 
vivid and clear visual and auditory imagery and school intelli- 
gence are low, or it may be negative. A pupil may have clear 
and correct images of the illustrations of a lesson, for instance, 
and yet have learnt very little if he fails to grasp the under- 
lying meaning and relations. As far as school studies are 
concerned vivid mental imagery may be detrimental , or rather ^ 
it bears no relation to the effectiveness of the mental processes 
which it accompanies. Even in the lower mental processes 
such as sensory discrimination of colours, musical tones and 
pitch, shapes, etc. imagery is helpful only to a small degree , 
less so in the case of auditory than visual images The value 
of sense training in schools, rightly urged by educational 
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reformers such as Rousseau and Pestalozzi in opposition to 
the reliance on words alone, rests on its intrinsic nature and 
its assistance in mental development, rather than on the 
cultivation of mental imagery. Without the sensory basis 
the thought processes could not begin to work, as was shewn 
in the case of the wild boy of Aveyron. But the ability to 
evoke images by an act of will is no index to the extent” to 
which images are used m the various thought processes. It 
has been shewn, for mslance, by taking records of the reaction- 
times, that many persons appreciate the meaning of a word 
or phrase in a shorter time than they take to recall the corre- 
spondmg unage. 

There is evidence to prove that the vividness and clearness 
of i magery can be improved by practic e. Whistler’s master 
trained his pupils to note carefully the details of landscapes 
which they were subsequently to paint, and the efficacy of 
the method was certified by a French Government Commission 
which shewed that as a result of the training the aitists could 
remember and reproduce the complicated pattern and colour 
of a Persian rug m its absence after studying it carefully for 
a short time. 


IMAGERY AND FEELING 

The artists referred to reproduced the pattern so that, 
as the pubhshed colour reproductions demonstrate, it was 
difficult to believe that they were not painting from the 
primary object. But this is not to say that they were neces- 
sarily painting from a visual image. For it would be quite pos- 
sible to reproduce the shape and colour of the rug by means 
of kinffisthetic and verbal imagery. If I remember that the 
colour of an object is bottle-green and its shape that of a 
lozenge I do not need a visual image in order to reproduce it. 
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Suppose ten straight lines of different lengths are drawn 
crossing at random so as to make a meaningless figure, and 
exposed for five seconds, and a person is asked to reproduce 
it afterwards. Professor Pi^ron who devised this experi- 
ment found that, on the average, fifteen such exposures, each 
followed by an attempt at reproduction, were sufficient for 
cofrect recall, i.e. for recall of the direction, approximate 
length and angle of crossings of aU the Unes. Now a photo- 
graphic visual image of the figure is quite out of the question 
for this implies that all parts of the figure are seen at once, 
but in actual fact only a small portion is focused and the rest 
is vague The eye must actively explore and fixate the various 
portions before the whole is seen clearly, so that the sensory 
data for a considerable quantity of kinaesthetic imagery are 
present 

We should expect then that kinaesthetic imagery would 
play a considerable part in memorismg the figure and this 
is what Pi^ron found. His subjects relied largely on motor 
imagery , m calling up the angles for instance they had kin- 
aesthetic impressions of different movements. He also noticed 
that there was a certam amoimt of intellectual reconstruction 
of the figure. 

The author of this book has repeated the experiments on 
over twenty university graduates, who had been trained to 
introspect, and found that the average number of exposures 
for correct reproduction was thirteen. The subjects were, 
of course, left free to choose their own methods of memorising. 
In only one case was there a distinct visual image and all 
the subjects built up the figure piecemeal. Where an attempt 
was made to get a visual picture of the whole it soon proved 
ineffective and was abandoned in favour of a series of kin- 
sesthetic efforts. At first sight the figure presents the appear- 
ance of a confused jumble of intersecting hnes entirely devoid 
of meaning. The instructive part of the experiment lies in 
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the discovery that the su bject s, without exception, mak e 
atte mpts, more or less successful to read meaning into th e 
chaos, to intellectualise it by the help of langu age or verbal 
imagery. Visual images, even if they are used, which is very 
rare, do not aid recall and the reproduction is only effected 
when the figure is made significant, v'the real stimulus is not 
the confusing appearance but a meaning which the subject 
extracts from it . for the mmd has an innate tendency to read 
meanings into its presentations and the reaction is made to 
these meanings and not to the bare stimuh. Such meanings 
were almost entirely embodied in language. Thus one subject, 
who after thirteen exposures was able to reproduce the figure 
correctly an hour later, started with kinaesthetic images which 
gradually disappeared and were replaced entirely by language. 
He analysed the chaotic drawing into the following formula ; 
" Cross, telegraph pole, parallelism, point, parallelism, in- 
equality,” which being remembered verbally enabled him to 
retain the figure. 

Now the meaning of an impression can be retained in yet 
another way which is of the first importance for the under- 
standing of mental imagery. It is very questionable whether 
olfactory images have any independent existence apart from 
present sensations. Yet Shelley wrote 

" Odours, when sweet violets sicken. 

Live within the sense they quicken.” 

The l3uic in which these hues occur is suffused with delicate 
feeling, and what ” vibrated in the memory ” of Shelley was 
doubtless the undying emotional tone with which his soul 
responded to beautiful objects, vSuch emotional reawaken- 
ing is frequently mistaken for imagery. The organic reson- 
lance which accompanies recollection, due to changed heart 
'beat, disturbed respiration, inlestmal movements, etc., is 
sufficient to account for the air of reality which memory 
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yields giving a secondary presentation the tang of an object 
present to the senses. It takes very close introspective 
observation to distinguish emotional states and the organic 
response which is their expression from sensory imagery, so 
that the evidence of untramed persons with regard to their 
mental furniture is almost worthless. Such a careful observer 
as Professor Colvin as the result of the study of his own 
imagery concluded that what passes for an auditory image is 
frequently a mixture of kmaesthetic and other sensations. 
He says that the chief factors of his own auditory images 
consist of " various accompanying sensory phenomena, in 
part those due to motor adjustment and in part those coming 
from bodily sensations in connection with the emotional 
accompaniments of tones " 

A passing whiff of hay carried by the breeze will instantly 
reinstate scenes of our childhood oi a pleasant summer vaca- 
tion. The pleasure and intimacy of such recollection is almost 
wholly due to the revival of organic sensations and emotions 
which odours are peculiarly fitted to arouse. So the snows 
of yesteryear may hve in our memory solely by revivmg the 
feelings which they once accompanied and independently of 
any visual imagery. When, for any reason, the same emo- 
tional tone is aroused in us we are apt to get the feeling of 
living through the original sensory experience The present 
author is frequently surprised to find himself imagining he is 
at sea when passing a kitchen door and is able to trace the 
illusion to the sickly odoui of peeled potatoes which he endured 
on a voyage long ago. He is thus able to endorse Professor 
Pi^ron's acute observations on the precautions necessary to 
be made in studying images, which must be quoted in the 
original. " II pent mime arriver qu'une Evocation purement 
affective soit prise pour une Evocation proprement visueUe , 
ainsi, lorsqu’on Ivoque un objet sombre ou dciir, on croit 
parfois y rlussir alors qu'on Iprouve des impressions, des 
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sentiments, en rapport avec lui, sans qu'une image clair on 
sombre apparaisse le moins du monde. On doit prendre 
garde aux illusions d'introspection," 

In the laudable attempt which is now being made to 
cultivate literary appreciation in schools much attention is 
paid to the stimulation of imagery. Lessons are given in 
which the pupils are asked to concentrate on the images 
whilst a poem is read to them. No doubt the enjoyment of 
the piece is thereby enhanced m literature where the meaning 
is contained in the imagery or forms a large pait of it. But, 
on the other hand, concrete and distinct imagery may prove 
a hindrance when the images are not essential to the thought 
but merely enrich or develop it. Experience has shewn that 
poetry containing many pictures is not necessarily easier for 
a pupil to grasp than a piece devoid of images. Moreover, 
the enjoyment of hterature and its appreciation come largely 
from the thoughts which call forth heightened feeling when 
expressed in appropnate rhythm ; and although a large 
amount of imagery may be present, it is usually only a sub- 
sidiary feature of aesthetic taste, 


MEANING 

Much discussion has centred round the question of the 
occurrence of imageless thought In one sense all thought 
is imageless for it is concerned with propositions or meanings 
and not with bare subjects or predicates. Images are simply 
part of the material su pplyi ng the data which thought mani- 
pulates,^ Just as written language consisted at first of pictures 
becoming in the_gfiiirse of time_more and more symbolic, 
so thought in its garly stages may need the support of sensory 
images, gradually replaced by verbal imagery which in 
its turn may 5deld place to meanings alone, in which the 
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sensory bads is almost entirely swamped Similarly the^cWld 
in the. kindergarten js guided to his number concept by means 
of sticks and balls, whilst to the astronomer manipulating his 
ssmbols the realities signified may be as remote from his 
sensations as an undiscovered planet. As soon as meanings 
.become clearly defin ed and id ea s procee d smoothly images 
t^nd to disappear from th e focus of consciousnes s. They 
reappear again only when any impediment occurs, obstructing 
the free flow of thought, so that as the author of this book has 
shewn " any delay or conflict m consciousness is a favourable 
condition for arousing a relevant mental image, that is one 
that will in some way help towards a cessation of the 
conflict.” 

When images are present m thmkmg or other mental pro- 
cesses they f unction as symbols only. For this reason it is 
by no means necessary that they should be detailed copies 
of sensory presentaiions and in fact too much detail wo uld 
of ten be a posit iv*^ hinHranrp It frequently happens that 
when we think we are able to recall a man’s features, say, 
with great exactness, we are astonished to find on being 
asked that we do not know whether he has a moustache or 
not. What is recalled in these cases may be the barest 
symbolic indication of a face or a typical expression. In 
like manner too with auditory images ; when we think we 
can recall a friend’s voice we may find that there are no 
defined vowels or consonants before us but simply a sugges- 
tion of the quality of voice or enunciation Only these latter 
things interest us, unless we happen to be phoneticians, and 
what is resuscitated is confined to what we are mamly inter- 
ested in. 

Some people can recall the colour of an object without its 
specifieshape or even thegloss without either, provided that they 
are interested in these alone. As was previously hinted at, a 
person’s confidence in his ability to evoke a mental image in 
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all its concrete setting is due to the revival of certain emotiona l 
c haracters. Again, in aH perception, in addition to the sen- 
sory experience involved there are certain specific conscious 
attitudes distinct from kinaesthetic sensations. Such attitudes 
add new content of a non-sensory kind to our perceptions and 
these non-sensory elements may be sufficient for recall of an 
imageless nature. In memory and imagination s uch attit udes 
and emotional e xperiences may form the tissue of our thinkin g, 
thd* sensory elements being subsidiary and irrelevant. Image- 
\Aess thought in this sense is not only possible, but of frequent 
occurrence amongst those who, by careless introspection, con- 
fuse these experiences with sensory images. It is such 
1 attitudes, emotional revivals and other non-sensory mental 
/material which play the chief part in imaginative literature, 
q.nd not merely the sensory revivals which flash upon the 
inward eye 

V'^t was said above that th ought is concern ed with mean- 
mgs, of which images are simply the vehicles or cairiers. There 
is, however, a persistent attempt amonpt psychologists to 
identify imagery and meaning . Whilst some urge that imag- 
ery is but the stimulus and meaning the response ; or to put 
it in another way, that image is the structure whilst meaning 
IS the function, others maintain that the image is itself all 
that there is in what is meant by meaning. Nobody is more 
competent or has a greater claim to respect when introspective 
matters are at issue than Professor Titchener, who goes so 
far as to state that the meaning of meaning is itself an image* 
Here are his introspective findings. “ I see meaning as the 
blue-grey tip of a kind of scoop, which has a bit of yellow 
above it (probably a part of the handle), and which is just 
digging into a dark mass of what appears to be plastic material. 

I was educated on classical lines ; and it is conceivable that 
this picture is an echo of the oft-repeated admonition to ' dig 
out the meaning of some passage of Greek or Latin,’ " As 
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Professor Titchener has told us that he took great pains to keep 
his visual images up to the mark by constant practice, he would 
inevitably find these specks of the past brought to light by 
introspection. But to regard them as meaning is like the 
attempt to study the constitution of light by pa5dng attention 
to the motes in the sunbeam which the rays make visible. 

Driven from the stronghold of visual and auditory pheno- 
mena, the se nsationalis ts, who r egard meani n g as exclu sively 
sensory or imaginal in co nt ent, may still take refuge in kin- 
aesthetic images. This, in fact, is what is frequently done 
The meaning of a physical object is said to be constituted by 
the motor adjustment made towards it When a dog cringes 
at the sight of a whip or jumps aind barks j'oyfuUy at the 
sound of his master’s whistle, the cringmg and the frisking 
adjustments are thought to be the whole of what is meant 
to the animal by the whip and the whistle , nothing more 
Meaning, in short, is nmve men t. and the more comp le x m ean- 
i ngs involve simpl y finer ^d more delicat e responses . The 
behaviourists assert indeed that the movements must be 
primary presentations overt or mcipient so that the meaning 
of an equation, say, consists simply of the manumotor and 
vocimotor reactions which arc suggested by it. No new 
element is involved when the reactions are taken to be not 
primary movement, but secondary kinasthetic imagery, for 
meaning is still said to be adjustment. 

The enthusiastic advocates of , hand w ork a s an educationa l 
instrument have been only too ready to adopt the behaviour- 
istic standpoint as their psychological theory instead of taking 
their stand on the intrinsic importance of an aU round develop- 
ment of mind and body. Manual work does not need the 
support of erroneous doctrines, but may justify itself as an 
educational organon on the ground of its social and artistic 
significance satisfying urgent concrete needs which abstract 
scholastic traditions completely overlooked or suppressed. 
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Now a fatal objection to the theory which regards mean- 
ing as adjustment lies in the fact that we adjust ourselves to 
/fneaning and not to impressions. To use a witty illustration 
devised for a totally different purpose. Suppose a behaviour- 
ist confronted first by a bear in a modern zoological garden 
terrace and then by a bear at large , to the former he offers 
a bun to the latter a clean pair of heels. Will he now under- 
take to explain in terms of behaviour alone his very different 
responses in the two cases ? Only by the knowledge that 
the free and the confined bear mean totally different things 
can the vastly different adjustments be explained, not vice 
versa. As the illustration shews, i t is to the meaning of a tota l 
configuration that we react and not to detached portio ns 
of it whether sensations, images or what not. Meanin g is 
prior and psychologically supreme. E xperimental work on 
word asssociations has proved that the purpose to respond 
m a definite way is sufficient to produce specific reactions 
when the subject is totally unable to detect any image, and 
when he is barely consci(m^ of the stimulus word but only 
of its general meaning. ^Allowing for justifiable exaggeration 
as a counterblast to sensationahsra, we may adopt the position 
that mind deals only with meanmgs ; that " we always see 
meaning as we look, think of meaning when we act. Appar- 
ently we are never distinctly conscious of anything but 
meanmgs.” 

The researches of Binet in France, Woodworth in America 
and the Austrian school of psychologists have given the death- 
blow to the crude sensationalism which regarded impressions, 
whetlierprimary or secondary, as adequate to explain mental 
structure and function, and meaning as a mysterious and 
troublesome result of their interaction, to be explained away. 
On Its structural side we previously called this view atomism, 
since it conceived of mental life as a congeries of elements 
held together by assoaative bonds. Meaning was a new 
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element sup^radded to the complex when it began to function. 
But the wnole notion of mental elements is artificial and 
invalid. M ental life i.s an organic unity and all parts are wha t 
t hey are by virtue of the living whol e. Meaiung is not a new 
element added to pre-existing elements, b ut permeates the 

whole structure which i.s st ee ped and dved in it o r rath er 

wi thout which it has no vitality , A good analogue of 
mental life is to be found m a hving language where the play 
of meanings is the informmg spmt of the whole, whilst sen- 
tences, parts of speech, words et hoc genus orme are the dis- 
articulated parts of the skeleton separated by grammatical 
anatomists. We may as reasonably expect to construct a 
language with these dry bones as to exhibit mental life as an 
association of impressions plus meaning The direct method 
of teaching modern languages m schools, apart from its 
infinitely greater effectiveness m practice, is founded on the 
sound psychological instmct that without life there can be no 
feelmg and that a feeling for language is of the very essence of 
language. 

There are certain features of the mental hfe which the 
researches of the Austnan school have emphasised and which 
no account of meaning can afford to overlook. The method 
of investigation is remarkably simple. 

A person is asked to perform a simple operation, such as 
to decide on the heavier of two similar lookmg weights, or to 
write down the first half a dozen words that occur to him, or 
to react to a word that is shewn to him by some associated 
word, either made ‘ freely ’ or xmder some constraint such as 
that of whole to part (e.g. chair-leg), or to answer ‘ yes ' or 
' no ’ to some simple statement read to him, or to give his 
opinion on some doubtful pomt and so on. Immediately 
after the reaction is made or the opinion given, or m some 
cases during the course of making up his mind, the subject 
is asked to give as complete an mtrospective account as 
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possible of what was in his mind during the experiment and 
aided his judgment or thinking.®® The most highly trained 
introspective psychologists have been the subjects of these 
experiments. What they found was that in addition to sen- 
sations, images, ideas, volitions, etc. certain conscious atti- 
tudes or postures were present, distinct from all these. In 
describing such attitudes the observer has, of course, to explain 
them in terms of ideas, feelings, etc., but these are stated 
not to be present ip the experience itself as it is felt. Examples 
of such attitudes of a cognitive and conative kind are doubt, 

( certainty, hesitation, conviction, awareness of a relation, 
irealisation of the task, etc. etc., all given in a flash of con- 
sciousness and felt as an undiscriminated whole. Sometimes 
the attitudes are affectively toned and at others they are 
neutral, but in either case, as experienced, they are peculiar 
modifications of consciousness totally disparate with imaginal 
contents. Their intimate nature appears to suggest that 
they must be peculiarly subjective attitudes, which, like the 
elementary feelings are unanalysable. The irapoitance of 
such attitudes is gradually being recognised in literary 
criticism. 


IMAGERY AND LEARNING 

At first sight it might appear that the mode of presentation 
would determine the particular kind of imagery used in 
recall. Thus material presented to a subject visually or 
aurally might be expected to be reproduced by visual or 
auditory imagery and so with the other varieties. This 
obvious assumption is frequently made by teachers in devising 
methods of presentation of their material in the belief that 
they are thus able to influence the mode of learning and re- 
membering, In this respect teachers have been misled by 
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psychologists who ignore or deny individual preference or 
selection. Now a pupil is never the passive recipient of 



p resented to him . In particular, visual impressions are not 
registered passively as on a photographic plate, but what is 
visu ally retained is. as we saw above, influenced by what 
th e subject is interested in and deRmtely att ends to. Pro- 
fessor Meumann and others have demonstrated that the 
images of reproduced words are primarily those which the 
subject prefers to use, and are only secondarily influenced by 
the mode of presentation. When material is presented aurally 
to subjects whose preference is for visual imagery the repro- 
duction is made in terms of the latter. The mistaken view 
here alluded to is widely prevalent not only amongst psy- 
chologists and teachers but generally. Much hterary criticism 
rests on the assumption that it is possible to get an 
insight mto an author's imagery and mode of composition 
by examining his written productions. But this is wide 
of the mark. One of the chief delights of Heine’s 
poetry is its haunting musical lilt which is qmte unrepro- 
ducible in any translation. Yet Heine himself denied that 
he relied on the sound of the words, and msisted that it was 
the sight of the words and constructions which was his main 
help in composing. When he had become almost bhnd so that 
he was forced to dictate his poetry he complamed of the 
difficulty , thus ; " Our language is adapted to the eye ; it is 
plastic, and as regards rhyme, not only the sound, but also the 
manner of writing has its influence. . . . The German must, 
m my opinion, see or have practically formed (plastisch) 
before him what he colloquially creates. Verses which one 
finishes in one’s head are easier to dictate than prose, and yet 
I could not do that.” If Heine could not rely on his 
auditory imagery in composing who can ? 

G. H. Lewes reported, indeed, that Dickens told him that 
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" every word uttered by his characters was distinctly heard 
by him before it was written down,’’ and, assuming the correct- 
ness of this, he very rightly attributes it to hallucination. 
Forster, the biographer of Dickens, lejects with indignation 
the hallucinatory theory of his composition, but admits that it 
might possibly have occurred during periods when he was over- 
wrought and iQ. When he was suffering under the severest 
trial of his life he wrote to Forster that he thought " it was a 
wonderful testimony to my being made for my art, that when, 
in the midst of this trouble and pain, I sit down to my book, 
some beneficent power shews it all to me, and tempts me to 
be interested, and I don’t mvent it — really do not — hut see it, 
and write it down ” The well-known hypersentimentality 
of Dickens and his extraordinary sympathy with aU his 
creations may possibly have provided the affective background 
for most of what he “ saw ” , he, like others, confusing feel- 
ings with images, unless his jarred nerves produced true 
hallucinations. 

A similar doubt is suggested by the following account of 
Whistler’s method of studying his Nocturnes.'® " We had 
left the studio after dusk . . . when he suddenly stopped, 
and pointed to a group of buildings in the distance . . . 
shewing golden lights through the gathering twilight. . . . 
After a long pause he turned and walked back a few yards ; 
then, with his back to the scene at which I was looking, he 
said, ' Now, see if I have learned it,’ and repeated a full 
description of the scene, even as one might repeat a poem one 
had learned by heart.” Who will be prepared to say after 
this description whether Whistler relied on visual or verbal 
imagery in painting ? 

An investigation into the effect of the mode of presenta- 
tion upon the process of learning has confirmed these views 
and extended their scope.®* Lists of words and meaningless 
syllables, presented in diverse ways, were learnt by various 
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students trained in introspection whose normal imagery was 
of different kinds. The forms of presentations were vari- 
ously combined. In some cases, for instance, the words 
were exposed visually and the subject repeated them aloud, 
or he saw them and inhibited the tendency to repeat 
whilst the experimenter said them aloud , sometimes the 
words were read to the subject who wrote them and saw 
his writing, or wrote them with his eyes shut, and so on in 
various other ways. The introspections revealed the fact 
that for learning this sort of material it is difficult, if not 
impossible, to inhibit verbal imagery whatever the form of 
presentation, and the attempt to do so mtensifies auditory 
imagery. With combmed visual and aural stimuli the subject 
attends to one only, not to both When words aie recalled 
which have been read aloud by the expeiimenter, if any 
auditory image is present, it is that of the subject's own 
voice not that of the expeiimenter Subjects whose normal 
imagery was vocimotor used this type of image when the 
presentation was auditory or visual. In general, the particular 1 
mode of presentation did not determme the modality of the) 
imagery employed by the subject either in learning or recalM 
As far as imagery is concerned the l ean ung process depends 
much more on the mental make-up of the learner than on 
the method by which he is taught. Where, however, there 
is a difhculty in remembering, so timt the words do not readily 
come, the imagery correspondmg to the mode of presentation 
may be aroused. A clearer instance of the importance of 
individual differences in leammg would be hard to find. 

Combined with the specific images of the words, C^a^s 
often aided by a schema of a visual or kinaesthetic kind, or 
sometimes by a rhythmic schema of a vocimotor nature m 
which no definite words need be present. 

The close relation between bodily skill and kinaesthetic 
or motor imagery was referred to above. In all such tasks 
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as handwriting, typing, p]a5dng on instruments, speech exer- 
cises and singing the importance of motor imagery is evident. 
The methods employed in sport might, with advantage, be 
^/^sed for acquiring skill generally. In training for games 
considerable use is made of the strain-sensations in the 
muscular system. The athlete tries to ' feel ’ the movements 
as he makes them. At first he observes the motions by 
watching others, but he acquires skill only when he gets the 
same strain sensations in his own muscles. AU unnecessary 
movements are eliminated, and the essential components 
welded together by their ‘ feel ’ Similarly in learning phon- 
etics, the pupil’s attention should first be directed to the 
lip and other movements of the teacher or by diagram. But 
soon his attention should be directed to his own actual motor 
sensations, which he should be required to reproduce by 
constant drill, so that the feel of the movements is fixed in 
the neuro-muscular system and becomes automatic The 
method by which skill of vanous kinds is attained will next 
claim our attention and will be discussed in the chapter on 
habit-formation. 



CHAPTER VI 


HABIT FORMATION 

Nature of Habit — Role of Impulse — Form of Piogre&s — Importance 
of Purpose — Improvement m Retenliveness — Neural Basi>s of 
Habit — Habit and Instinct 

THE NATURE OF HABIT 

In the realm of habit the effects of education, in the widest 
sense, are enduring Any persistent effort repeated over a 
sufficiently prolonged penod, with a definite purpose, will 
produce permanent effects on the intellectual and bodily 
activities of the individual. When, for example, a child is 
learning to talk, he takes a keen delight m tr)dng, repeatedly> 
to produce the sounds which ho hears, and m the course of 
time reflects accurately the particular vowels and accent 
current in his environment No doubt, as he progresses, some 
modification may be produced by subconscious assimilation, 
without any apparent effort ; but as the child is naturally 
imitative of his elders he tiies, with more or less persistence, 
to repeat whatever he hears them say An accent or any 
trick of speech acquired in this way is notoriously permanent, 
and though it may be masked by subsequent education it is 
always beneath the surface ready to spring into action when 
for any reason self-control is weak. In a similar fashion, the 
student of mathematics gels habituated to respond auto- 
matically to certain fiequently occurring symbols and forms of 
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expression, and the student of biology to facts of organic life 
with a train of evolutionary ideas which arise spontaneously. 
In aU these instances it is obvious that, although the finished 
reactions are effortless, or nearly so, the actual progress to 
this desired end was marked by a succession of trials and 
failures ; and only by holding fast to the correct inodes of 
acting and thinkmg was the final achievement possible. The 
method of trial and error, by itself, however, is incapable of 
giving rise to any habitual mode of conduct, as the facts 
adduced later will abundantly shew 

In forming a habit the individual, as it were, saves future 
effort by accumulating acts of volition m the form of a 
permanent investment, on the interest of which he may live 
for the rest of his days This characteristic feature of habit 
by virtue of which the effort ceases when its purpose has been 
finally accomplished, is the foliation both of the utility and 
danger of habit-formation vlmless the effects of practice were 
to make our conduct and thipking more facile in certain 
directions, progress along such paths would be ruled out. It 
has been said that we rise on stepping-stones of our dead 
selves, but though this belief may have a certain ethical 
significance, it is nevertheless a psychological blunder. When 
a man is trying to solve a problem in mathematics, for instance, 
he will not be able to proceed far unless he is so grounded in 
aU the elementary processes that he can safely trust to his 
habits, imless, that is, they are so much alive that they need 
no present effort on his part to make them active ; and so 
he is able to devote all his attention to the problem itself. 

But there is another side to the picture ; for extreme 
habituation is often a bar to progress, especially where ideas 
are limited. The constant repetition of the same thoughts 
in the same grooves makes it difficult to diverge from them 
and strike out into new directions. So much is this the case, 
that in the great majority of persons escape is impossible, for 
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they are incapable of making the strong and persistent effort 
which IS necessary. Only the fortunate few can break through 
the hard crust of custom. Of others it may be said 

" The moving finger writes and havmg writ 
Moves on, nor all your piety nor wit 
Can lure it back to cancel half a line 
Nor all your tears wash out a word of it ” 

In addition to habits of thought and of action theie are 
also so-called habits of will, by which is meant the ready 
carr3ang out in practice of a lesolution or purpose when once 
it has been firmly implanted, such as the habit of punctuality. 
Closely allied with the last-named are such virtues as honesty, 
veracity, etc., for the virtuous man has so habituated himself 
by steady purpose that action in opposition to the virtue 
gets no lodgment in his hfe. In so far as moral training is 
effective, morgl 'action becomes action m the line of least 
resistance vPlato correctly beheved that all virtues except 
wisdom could be acquired habitually , for, he said, " the 
1'*'^ other so-called virtues seem to be akm to bodily qualities, for 
even when they are not originally innate they can be implanted 
by habit and exercise ” ^ 

A considerable amount of experimental work has been 
performed in order to study the growth of habits and, as 
might be expected, most of this has been devoted to the 
study of habits of action as these are most easily observed. 
It should be borne in mind, however, that much of what 
is said in this chapter about bodily habits applies, mutatis 
mutandis, to the other categones of habit. 


THE r6lE of impulse 


A bodily habit is the expression in terms of muscular 
m^pvements of the improvement, acquired by practice, in the 
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“ I facdJity of adapting oneself to similarly recurring conditions. 
Thus, in learning to swim, or to write, or to act m any other 
way, the.djiiuse, nnco-ordinated and awkward motions of the 
tyro are gradually replaced by the restricted, co-ordinated 
and facUe movements of the adept, carried out nearly auto- 
matically as a response to similar circumstances. The un- 
erring mechanical precision of such acts is evident from the 
fact that a rubber stamp is often used as a substitute for a 
man’s signature , and as far as the outline is concerned there 
is nothing to choose between them. In fact a close considera- 
tion will shew that in other respects they are similar, for 
whether a man stamps or signs his name, he uses a tool to 
carry out his purpose ; only in the one case the tool is made 
of rubber, in the other of muscle and nerve. FuEy fledged 
bodily and intellectual habits thus tend ultimately to become 
the mechanisms or tools by means of which our wider aims 
are accomplished with dexterity and celerity. 

Is then, the study of habit-formation to be considered 
merely as a branch of physiological mechanics ? This question 
rdses the important issue as to whether a habit is to be 
regarded as an acquired impulse to activity; whether in 
brief education in skilled activities can create-new springs of 
conduct. Now an impulse is the driving force or prompting 
^to vital activity, and it is necessary to see whether such a 
‘ drive ' can be acquired by experience, or whether experience 
is limited to giving new directions to pre-existing impulse?. 

The, overwhelming urgency of vital impulsed is best dis- 
cerned in those cases where, for any reason, their free expression 
I is thwarted or hindered. Human beings, together with the 
higher animals, have an^i^uke or propensity to comnwmi- 
cate^with their fellows by vocal SQtmd?, and this impulse 
normally finds satisfaction so readily that its overbearing 
force is seldom realised. It must be remembered, however, 
as was pointed out in an earlier chapter, that , the 
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at tbe outset, is of the va^est and only acquires definite 
direction as the result of experience. Prior to her educa- 
tion the blind deaf-mute Helen Keller had no means of 
expressing this instinct except by a very limited number 
of artificial signs which she had herself mvented. '' Mean- 
while,” she writes,® "the desire to express myself grew. 
The few signs I used became less and less adequate, and my 
failures to make myself understood were invariably followed 
by outbursts of passion I felt as if invisible hands were 
holding me, and I made frantic efforts to free myself. I 
struggled — not that strugghng helped matters, but the spirit 
of resistance was strong within me , I generally broke down 
in tears and physical exhaustion. . . . After awhile the need 
of some means of communication became so urgent that these 
outbursts occurred daily, sometimes hourly,” The urgency 
of the instinctive impulse was obstructed in this case by lack 
o| sensory aids, but the interference with any innate impulse 
by any method will produce similar results. 

A couplfe of further mstances may be given to shew the 
vstrength of an inborn tendency, and the difficulty of diverting 
It into other than certain channels. HandeTs ..father, a 
surgeon, regarded musm as a degrading, .pursuit, or, at best 
an idle amusement ; and “ he strove to stifle in every way the 
alarming symptoms of musical genius which appeared in his 
spn almost in infancy, while he refused even to send the child, 
to school lest there, among other things, he should also learn 
his notes.” ® Nevertheless, the boy managed to get posses- 
sion of a ipiajl spingt in which the strings were bound with 
strips of cloth to deaden tffe sound , and, having it concealed 
in a ^ret, he taught himself to play without being discovered. 
When he was seven years old his father set out on a journey 
to visit a notable person who kept a private chapel with an 
organ and Handel begged to be allowed to accompany him ; 
but, his request being refused, so strong was his persistency of 
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purpose that he followed the carriage on foot for a’ considerable 
distance, until he got his way, and finally managed to get 
permission to use the organ. 

Benvenuto Cellini was destined by his father to be a 
musician and strenuous efforts were made to cultivate this 
talent from his early years when he was taught to sing and 
play the flute, “ And though I was of very tender years when 
little children are wont to be pleased with a whistle and such- 
like playthings, I had a particular dislike to it." All through 
his childhood he had a strong passion for dravi^^g. and notliing 
would induce him, despite his father’s strong desire, to adopt 
the career of a musician. At the age of fifteen he apprenticed 
himself, against his father's wish, to a goldsmith craftsman 
so that " I might be free to draw as much as ever I liked. . 

My desire to excel in this art was great, or rather, I might 
say, my Igye for it ; but, indeed, both were strong in me.” * 
It is not surprismg after this to learn that in a few months 
he became noted for his workmanship and design, and thence- 
forward his genius carried Inm to distinction m his chosen 


jThe dire.ct iQn oL a JU . i ah or n .i nip ulses is indeternunetf, and 
it would be interesting to know in the two instances just given 
how^jttiey ac^gumed^ their^^^ecffic unless we are 

content to at tribute them t o heredity . Moreover, the purpose 
IS, at the outset, quite unknown to the subject himself, who 
ences a ya^ue restlessne ss, as we see, for example, at 
le onsets pj ppherty. When they have a definite tendency 
which is clearly known to th5...5jibject Jiimself, this is always 
tlie result of exp^nence. vin so far as the urgency of an 
i^^se is consciously experienced- it is. called a conation. 
There are, however, great differences to be found in the 


The view here indicated, t ljiat native impulses or propen * 
sides to actjyjity are, all blmd or indeterminate, and that new 
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propensities m5Ly be acquired, is in opposition to current 
theories of human nature. The problem we are about to 
consider is thejmostdmportant in the whole field of psychology, | 
being concerned with the forces that determine conduct. It 
is widely held, and supported by eminent authority, that 
the springs of human conduct are all inborn , and that the 
energy necessary for carr5ung out any act, habitual or other- 
\yise, is ,all derived from pre-existing impulses. Thus Pro- 
fessor McDougall has strongly maintained that no habit 
can ever yield any impulsive energy or be a motive for con- 
4 uct.^^ He denies that any motor habit, such as repeating 
the alphabet, which he strangely regards as his ' most practised 
habit,’ or playing the piano, can in any circumstances become 
an impulse ; and asks : " Does any such habit, no matter 
how perfected and how much repeated, become in itself a 
drive ? . . . Does it generat e, tOr is it sustained by. an 
appetite? Is, a source of purposive activity^ 

To all these questions the answer is clearly — No." He con- 
trasts these cases with the ii|®p^eJa.,gijdjm-an..angryv«bte 
when hurt or insulted. Now it may be admitted at once 
that the qccasions on which one is impelled to repeat the 
alphabet are rare, except perhaps to replace the blow by 
those persons whose careful brmgmg-up has taught them to 
count numbers or repeat the alphabet instead of giving way 
to anger. The efficacy of this, method of response has been 
attested since classical times, for Athenodorus, the tutor of 
Augustus, bid him. repeat the letters of the alphabet before . 
acting on an angry impulse. Seeing that such reactions as 
this are commonly acquired as a response to situations which 
normally call forth the angry impulse, it is odd to refuse to 
call the alphabet reaction an acquired impulse. Anyhow, 
ihe reaction is sometimes etfectixse as a substitute, for the 
native impulse gf anger, and it would seem that such a powerful 
spring of conduct could only be checked by something which 
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has itself the energy of an impulse. • i^eligipn, for example, 
as history abundantly shews, can mould human nature m 
opposition to the most powerful of native impulses, and a 
whole nation may acquire new characteristics by this means. 
. And even a mistaken ideal, firmly held, is capable of movmg 
, ‘individuals or nations to action, even to their own detriment. 

He who doubts whether an impulse can be acquired need 
only consult those students who work at definite hours and in 
habitual ways, and he wiU soon find out that they experience 
a curious restlessness, if anything interferes with their normal 
routine ; and only rarely do they feel any desire to work at 
other periods. Or, take the case of the hardened swimmers 
who have acquired the habit of indulging in an early morning 
plunge, the strength of whose impulse may be gauged by the 
intense discomfort they are willing to endure to get it. That 
only their acquired habit, can satisfy the acquired impnl?e is 
shewn by the fact that they do not derive satisfaction from a 
mere cold bath, however chill and uninviting. As to the query 
whether any habit can give nse to, or be sustained by, an 
appetite, the answer surely is in the affirmative. Everybody 
who has indulged the Jiabit o^ smoking .over a long period 
feels a strong craving which cannot be ajlayed, odrer 

wayT andThe appetite is so specific that if he has cultivated 
ifee.pipe habit nei*er cigmettesirQX even st«fflg«.PteMS-will 
sa ti§i.Y.ihfi .ionging. The impulse is so accurately adjusted 
to the habit, from which it is derived, that one who is accus- 
tomed to smoke at definite hours, say after dinner, experiences 
the ‘ drive ' only at those periods. 

The fact of the matter is that ont„daily„ hveS-arc ruled 
by acquired desires whose intensity is rarely , realised unless 
their e xpe ctations are_ t)anJked. We go on I unconscious of . 
our^propensities ^until something happens to check the m. 
The average man has acquired such an appetite for his daily 
newspaper that he is intensely annoyed i f depnved of it^ and 



rCile of impulse 


141 


irritated at any change in its make-up. Bfifora^brog-dcasting 
was invented few people wanted the day’s, news- -at^ night, 
but now whole sections of the population have a strong desire 
for it. Less than a century ago ale was the universal break- 
fast drink of English people. Who could now start the day 
lyithout tea or coffee ? The m5dhical young officer, on leave 
from the trenches, who shuddered at the thought of sleeping 
between sheets m a clean bed illustrates the same tendency. 
\Tn short, aU,.acquired propensities get their ‘ drive ’ not from 
some pre-existing fund of energy but from the overbearing 
r force of custom. What gives the contrary view a certain 
plausibility is the failure to distinguish impulses, whose ends 
are clearly felt by the subject, i.e. conatrve impulses, from 
those whose purpose is not a matter of conscious experience. 
‘But aU our primitive impulses are, at the outset, uneom 
sciou^|in the sense that t heir ends are not foreseen bv us, 
and that we only come, to know what we want by wantmg 
it._ This phenomenon is, in fact, not p^gpliar to our innate 
iiijpulses but pervades our ■yirhole mental life. In the preface 
to a widely read sociological work the author,? says : " Now 
that the book is finished, I can see, more clearly than Leonid 
‘.while I was writing it, what it is about.” Tbe.. Freudians, 
f maintain that our desires start by bemg fully consejous and 
then become suppressed ; but it is equally plausible to hold 
that they were all more or less unconscious, m the above sense, 
from the begmnmg and only became conscious in the process 
of being satisfied. " Desire for flowers comes after actual 
enjoyment of flowers. But it pomes before the work that 
makes the desert blossom.” oSo that the problem for educa-, 
'tional psychology is not to discover the mechanisms by which 
our desires and wishes become submerged, but the course of 
education by which we come to realise their meaning, and the 
methods most suitable for ,directmg, them into the proper 
channels. The education of the will by forming-stable habits 
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of action in new directions is a creative act in that it implants 

in^ die individual life new souxcqs of energetic impulse. > 


THE FORM OF PROGRESS 

In the practical study of the formation of habits the rate 
of growth and decay of habitual activities are investigated 
and recorded as curves of progress or evanescence. The 
records may represent the time required for a set performance ; 
or the amount of performance, such as the number of letters 
recorded correctly in a stated period ; or the number of errors 
made in performing a definite amount of work. Such graphic 
records are called time, attainment and error curves respec- 
tively. Other forms of curve have been plotted, such as the 
attainment in certam units which can be reached without 
error, or with a given number of attempts, and so on. 

Most habit curves display features which are worthy of 
careful study ; they fall in the case of time or error curves, or 
rise in attainment curves very rapidly at the initial stages of 
practice, and at later penods they may become flat, exhibiting 
what are called ' plateaus ’ from which there may be a subse- 
quent sudden rise or fall. The plateau is well shewn in the 
accompanying diagram. The rapid rise or fall in the initial 
stages is usually explained as shewmg very great relative 
progress in the early stages of practice. 

It should be remembered that every habit is composed, 
not of a single senes of movements, but of several such series ; 
forming a sort of hierarchy in order of difficulty, or compre- 
hensiveness, or both. Just as, m recording a naval battle, 
the official reports of the individual captains reduce the 
observations of a number of individuals mto one story, and 
the despatches of admirals are an attempt to telescope the 
reports of individual captains, whilst the Admiralty report 
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attempts to reduce them all to a single focus. Some of the 
lower orders of movements m the hierarchy consist of series 
of actions, the working plan of which is either instinctive or 
habitual and which therefore require httle or no practice , 
consequently there is apparently great initial progress. No 
doubt also the zest of work is greater in the initial stages 
which may help to explain the rapid improvement. The 
higher or co-ordmating series of movements in the hierarchy 
are relatively novel and must be slowly built up. It is only 



Curves o£ a single subbed Note the plateau m the receiving curve 

when aU the lower series have been made automatic, and fused 
together, as it were, that the highei ordei habits can function 
easily on the basis of the lower Thus, to write or speak 
fluently in a foreign tongue, for example, it is essential to make 
the vocabulary and grammatical forms mechamcally perfect 
before the higher language habits connected with the combina- 
tion of words into connected discourse can display themselves 
freely. There is consequently a plateau period, followed by a 
sudden further improvement which resembles the rapid pro- 
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gress in the initial stages. The receiving and sending curves 
of Messrs Bryan and Harter may be taken as typical of the 
growth, i.e. of the varying rates of progress in learning a task 
such as a language. Careful study of these figures shews that 
the progress m the earher stages is represented by an S-shaped 
curve, and this has been observed in many other cases. It 
should be noticed that the curves would present the same 
general form if the units of time had been hours or days, etc. 
instead of weeks.® It has been suggested by Professor J. 
Peterson ® that some of the peculiarities of habit curves are 
due to the method of plotting the results and not to variations 
in the rate of learning. The initial rapid rise or fall in the 
curves may be partly explamed by this cause. For it is 
clear that the units are not strictly constant, an error for 
instance being different at different parts of the scale ; nor 
are equal practice intervals, or the performance of the same 
objective work, homogeneous units during the whole period. 
Plateaus, also, may be magnified or obscured owmg to the 
same causes. 

Numerous experiments have been carried out on the rate 
of verbal learning, for which Professor Ebbinghaus devised 
nonsense-syllable material in order to eliminate meaning as 
far as possible. Such researches are usually called investi- 
gations into memory, but in reality they are mainly concerned 
with the formation of vocal habits. Evidence in support of 
this view is supplied by investigations on snails, which 
react to a diininution of light or to a shadow by withdraw- 
ing into their shells. Professor H. Pi^ron shewed that 
these gasteropods cease to withdraw after a certain number 
of obscurations ; then, after a period of rest, they react again 
to shadows, but cease after a smaller number of stimuli, and 
so on after repeated trials. The animals, in fact, form a 
habit of movement : and the law which best summarises 
the fate of the decline of the inhibitory effect is the same 
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as the law of forgetting nonsense-syllables after varying 
intervals. 

Just as there is an optimum interval for giving small 
impacts to a heavy pendulum in order to get a long regular 
swing so it has been shewn that there is an optimum interval 
between the separate repeated acts necessary to form a habit. 
This interval is a measure of the period required for maturing 
or fixing the impression, and is different for diSerent acts. 
The succeeding impression in order to be maximally effective 
should come at the end of the optimum interval, otherwise 
work is lost. After this interval there is a period of evanes- 
cence. It has been suggested that such gradual maturing of 
impressions may be one of the factors producmg the plateau. 

All kmds of skill tend to decline if not kept up by practice, 
and experimental work has been done to investigate the rate 
of evanescence Ebbmghaus was the pioneer m this field 
of mvestigation. His method was to find out the average 
time required to learn by heart a definite number of nonsense- 
syllables , after which he allowed varying intervals to elapse, 
and re-learnt them, takmg note of the time saved on the 
second occasion, and thereby finding the amount he had 
retained and forgotten m each interval He found that one 
hour after the original learnmg one-half was remembered, 
after eight hours one-third, after six days one quarter, and 
one-fifth was retained after a month. Thenceforward the rate 
of decay was very slow mdeed 

In an investigation by the present author, for a different 
type of learning, a diagram composed of ten straight lines, 
intersecting at random, was exposed for five seconds at a 
time After each exposure an attempt at reproduction was 
made The number of exposuies for correct reproduction 
was recorded After half an hour’s interval the number of 
exposures required for relearning shewed that one-eighth was 
forgotten, and after a lapse of fifty days one-third was lost. 
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Swift found that after forty-eight hours’ practice on a type- 
writer followed by a two-years’ interval, only ten hours’ 
practice was required to recover the same speed. 

It is evident that the rate of decay is rapid at first, and 
then slows down with lapse of time until it becomes negligible. 
T his is for learning by adults. For children there is slight 
evidence to shew that the rate of 'evanescence is slight at 
first but more rapid later on. ^^^he numerical results of his 
!. -experiments led Ebbinghaus to formulate the law that the 
L^Wlo of the amount retained to the amount forgotten is 
inversely proportional to the logarithm of the time, calculated 
in mmutes from the end of the learning period. 


THE IMPORTANCE OF PURPOSE 

Habits are formed by repeated purposive acts, which 
create new bodil;^functions, facihtating futuie action of a 
similar kind. vPsychologicaHy, then, function determines 
. structure; the conative impulse creates the instrument by 
means of which it may issue m action. Much psychological 
theory, as we saw earlier, is vitiated by the adoption of the 
physiological standpoint which inverts this relation between 
function and structuie. As the organ becomes increasingly 
more perfect it becomes more automatic, and the conscious 
direction of the movements tends to become subconscious. 
''I When creating a new habit it is possible, by careful introspec- 
I tion, to watch the gradual disappearance of effort and attend 
I tion as one increases in facility. In deeply ingrained habits, 
such as writing, the strokes of the pen are made quasi-mechani- 
cally ; there is the intention to write but no specific purpose 
to make the pen strokes, which go on almost of themselves. 
Owing to this feature of perfectly acquired habits it is errone- 
ously inferred that the bare mechanical repetition of an action 
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IS sufficient to form a habit. But thus is to confuse the end- 
product with the means necessary to bring about its formation. 
Now the stimuli which set a habit going are not exactly the 
same on any two occasions. Vital activity is distinguished 
from purely mechanical response by the power to adapt 
itself to considerable change of circumstances. Beneath the 
apparent stereotypy of habit there is always some variation 
which the subject, when acting, usually ignores because he has 
other and, it may be, more important purposes m hand. 
Yet it has been well said that, if a habit is to have “ sufficient 
generality to adapt itself to variations in its external stimuli, 
it must be combmed with and supported by some organised 
body of ideas.” 

\^e rdle of purpose in habit-formation has been subjected 
‘ to experimental research, and it has been shewn that merd 
repetition without consciously directed effort is almost usclessl 
to establish a habit. 

Messrs Bryan and Harter found, in the case of telegraph 
operators who were leammg to send messages, that the rise 
from the plateau in the attainment curve only took place 
when there was a dehberate attempt to improve on the part 
of the person owing to some strong incentive, such as the 
desire to secui e extra pay. It is the mtense effort which results 
in effective learning Similar results have been obtained by 
Miss M. Smith and Professor McDougaU in learnmg to repro- 
duce series of nonsense-syllables They shewed that the 
greater the passivity of the subject the more numerous were 
the repetitions reqmred to learn a series by heart. In other 
words, when reliance is placed on mechanical repetition, 
learning is slower and more difficult. Thus, on one occasion 
13 and 9 repetitions were sufficient for these subjects, on the 
average, to learn a series of twelve nonsense-syllables when 
they each made a maximum effort. When, however, they 
adopted a passive attitude an average of 89 repetitions was 
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necessary for one subject and lOo for the other. It may be 
thought that the vastly increased number of repetitions 
would secure better retention of the material learnt. But this 
was shewn to be fallacious For on attempting, after an 
interval of some days, to relearn certain sets of series, which 
had been originally learnt either actively or passively it was 
found that a greater number of repetitions were required in 
the latter case. In fact most of what had been learnt passively 
was forgotten after about one week.^® \/The will to learn plays 
a real part in habit formation. 

Habit is, thus, not mere mechanisation, but demands the 
co-operation of set purpose, at the very least, the purpose 
to learn. For as Professor Dewey says : “ How delicate, 
prompt, sure and varied are the movements of a violin player 
or an engraver. How unerringly they phrase every shade of 
emotion and every turn of idea. Mechanism is indispensable. 
If each act has to be consciously searched for at the moment 
and intentionally performed execution is painful and the 
product is clumsy and halting.” The difference between the 
artist and the mere technician lies in the fact that the latter 
is the slave of mechanism ; it is mere routine. So, in intel- 
lectuai matters, progress and skill rest on the formation of 
habits of thought, but whilst intelligence needs such habits, 
which are the condition of its guidance along definite channels 
of expression, the r 61 e of the artist is always an mtegral part 
of the performance. 

If we take a wide survey of human conduct it is evident 
that many of our important habitual actions owe their origin 
to the copsdng of the same activities in others. Everybody 
is influenced in his modes of thinking, feeling, and willing by 
^e particular social miheu in which his life is passed. As 
our habits are acquired in a social atmosphere the problem of 
imitation is an essential part of the study of habit-formation, 
as may be seen from the fact that our fundamental habitual 
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acts, such as speaking or wnting, could never arise without 
the aid of models to imitate, despite the fact that both are 
ultimately based on the native unpulse to communicate 
with our fellows. The rapid spread of a new fashion 
or a new game may serve to illustrate how potent is the 
influence of imitation in forming habits of conduct. As 
fashions usually spread from the ranks of people occupying 
a higher position in the social scale, we may surmise that a 
certain degree of prestige is necessary m order that a habit of 
action may diffuse throughout a community. This view is 
confirmed by the historical observation that, with the spread 
of Roman conquest, Roman civihsation was adopted by the 
subject peoples But although the Greeks were subdued they 
did not imitate the Romans but rather were imitated by them, 
so great was the prestige of Greek culture and civilisation. 
We see the same cause in operation daily ; for when a new idea 
or theory comes with the prestige of a great name or a great 
institution it is immediately adopted, whether intelligible or 
not, by the generality of mankind. It is difficult to say in 
what prestige consists, but anythmg which is or is thought 
to be authoritative has some of this quality, and a news- 
paper with a large circulation may use such authority to 
change not only the habits of political thought of its readers, 
but also their modes of hvmg and the very food they eat. 

Imitation is often described as bemg either imitation of 
the movements required to bnng about certam ends or imita- 
tion of the ends themselves. But it is hard to find imimpeach- 
able natural examples of the former kind of imitation. The 
closest approximations to the imitation of movements are 
seen in drill, the object of which is to secure as uniform 
a habit as possible. Bemg entirely artificial in nature drill 
has no educational significance. Anyone who contrasts the 
rigidity and uniformity of a drilled troop with the flexi- 
bility and variety of a performance, say, in eurhythmies 
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will easily realise that imitation of movements is at once 
aitificial and steiile The soulless imitation characteiistic of 
an earlier generation in teachmg the rudiments of learning 
to young children, whereby they were forced to uniform 
repetition until they fitted the Procrustean pedagogical bed, 
is a warning against artificial imitation of movements, and is 
happily almost completely given up. It is here that the 
configuration theory of the mind comes to our assistance. 
d?or learning by imitation is not the piecing together of 
isolated part activities, but the reproduction of a figured 
whole. Improvement depends on a better insight into the 
relations of the configuration. If I look at my watch because 
another person has pulled his out, what I imitate is ‘ seeing 
the time,’ for my watch may be in a different pocket from 
my neighbour’s, or on my wnst. I am not interested in his 
movements, but simply in the- configurative whole which is 
presented by his actions, vin fact, what is copied in learning 
by imitation is ih& purpose , which is attained by a repetition, 
as it were, of the underlying melody-figure, just as one may 
imitate on a violin a melody which has been played on a 
piano. 


IMPROVEMENT IN RETENTIVENESS 

It is a matter of common observation, repeatedly confirmed 
by experiment, that individuals improve by practice in the 
facility of accomplishing habitual tasks. Thus a person, who 
sets out to learn a number of series of nonsense-syllables of 
the same length by heart, finds that he can within limits 
learn each senes with a less number of repetitions as time 
goes on. Moreover, the number of repetitions required to 
relearn a series after an mterval also diminishes with prac- 
tice, The question arises as to whether the improvement 
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shewn in relearning such series is due to an increased power 
' of retention or whether d i^ due to greater facihty in learning. 
Some interesting experiments have been carried out by Miss 
M. Smith and Professor McDougaU to decide this point 
Five subjects had almost daily practice for six months 
and one subject for twelve months m learning series of syll- 
ables , on one day a series was learnt and a day later it was 
relearnt and so on Now it is clear that any improvement 
due to better methods of learning will operate equally in the 
relearnmg process. Consequently, if evidence of increased 
retentiveness is desired, it must be looked for in a greater 
relative improvement in the relearning process as compared 
with that of learning. The table below gives the results 
obtained : 


Subjects 

Average of 8 Average of 8 
expts gmng expts giving 
no ofre^eit- no^ ofre^eti- 

beginning months after 

14 8 

Gain 

Average no. 
of repetitions 

of repetitions 
to relearn 6 

Gain 

A 

43% 

beginning 

7 

months after 

4 

43% 

B 

16 9-6 

40 

56 

3 

47 

C 

8 7 

— 

3 

3 

— 

D 

9 56 

38 

28 

I'2 

57 

E 

13 II 

15 

9 

6 

33i 

F* 

12 8 

33i 

6 

4 

33i 


♦ Interval of 12 months 


It Will be seen that B, D and E shew a greater relative 
improvement in relearning. For these subjects, therefore, 
it seems as though the practice has resulted in increased 
power of retentiveness. The other subjects either shew no 
improvement or equal improvement in both processes. It 
would be hazardous to base any conclusions on these experi- 
ments until they are confirmed by more extensive investiga- 
tions. The method is sound and the topic is well worth more 
extended research, for owing very largely to the mfluence of 
y^William James there is a widespread belief that a person’s 
'r native retentiveness is a physiological property of his nervous 



152 EDUCATIONAL PSYCHOLOGY 

system, which he can no more change than he can, by taking 

thought, add a cubit to his stature. 


THE NEURAL BASIS OF HABIT 

The classical accounts of habit-formation regard it as 
completely a physiological affair, a series of reflex-arcs some- 
how established m the nervous system. A reflex system in 
its simplest form is composed of a chain of anatomically dis- 
tinct nerve units or neurones, functionally connected in a 
sensorimotor arc. Consider, for example, the movements of 
fixation-accommodation of the eye, i.e. the automatic move- 
ments made by the eye, when stimulated by light, which 
serve to bring it into such a position that the image of the 
fixated object falls on the retina m the place of clearest vision, 
namely the fovea centralis. This involves two relatively dis- 
tinct sets of movements, namely movements of the eyeball 
secured by contraction of the muscles attached to the eye 
bringing the fovea into the correct position, and variations 
m the degree of curvature of the lens to ensure proper focusing 
as a result of the contraction of the ciliary muscle. For the 
sake of simplicity let us confine our attention to the eyeball 
movements alone, though it must be remembered that these 
are complicated by movements of the head also, and, it may 
be, of the whole trunk. 

Now the reflex-arc is usually described as composed of 
three distinct parts ; an afferent portion, the receptor or so- 
called sensory part which receives the stimulus ; an efferent 
portion, the effector or motor part which brings about the 
movement ; and finally a central portion which serves to 
connect up the anatomically distinct sensory organ with the 
motor organ. Corresponding to these parts tliere are afferent, 
central and efferent neurones, and in the simplest ideal case 1 
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a chain of three neurones would suffice When the sensory 
neurone is stimulated, say, by light faUing on the periphery 
of the retina, energy already stored up in the nerve is released, 
which in its turn hres off the stored energy in the central 
neurone, and this liberates the energy m the motor neurone 
leading to a muscular contraction which brings the fovea to 
bear on the luminous object, thus completing the sensori- 
motor arc Nothing could well be simpler or more beauti- 
fully arranged foi a mechanical explanation, as in the case 
we are considering the ‘ pathway ’ of discharge is already 
laid down in the nervous system, though it is said to be made 
smoother by maturation and expeiience. 

In accordance with this view it is maintained that the most 
complex habits can be explained as a combination of such 
reflexes, being " nothmg but concatenated discharges in the 
nerve-centres, due to the picscnce there of systems of reflex 
paths, so organised as to wake each other up successively — 
the impression produced by one muscular contraction serving 
as a stimulus to provoke the next, until a final impression 
inhibits the process and closes the chain ” The only difficulty 
in this explanation, according to its author, is to account 
for the original formation of the 'pathway,' smee when a 
wave of energy has once traversed a sensori-motor arc nothing 
IS easier than to imagine that it should travel along it more 
readily the second time 

In considermg this explanation the student must be 
warned carefully to discnmmate between the facts of obser- 
vation and theoretical deductions therefrom. Otherwise, he 
may be inclined to suppose that physiologists have discovered 
central connections between sensory and motor processes 
which the psychologist is at liberty to use, whereas the direct 
contrary is the case, and the nervous connections are merely 
hypothetical connections prayed m aid by psychologists m 
order to explain the observed facts. The fact to be explained 
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IS the apparent mechanisation of habit by repetition and the 

fixed nervous pathways are pure theory. 

Let us, however, test the theory by trying to apply it to 
our original example of a reflex act. The actual movement 
of the eye in order to fixate a definite point in space depends 
not only on the particular part of the retina stimulated, for 
which it is possible that a definite, though an uncomfortably 
large, number of central connections are provided, but also 
on the original position of the eye with respect to its orbit 
and likewise on the initial position of the head. All this 
presupposes that each retinal point must be connected with 
an indefinitely large number of central neurones. But the 
microscopic size of nerve cells and their numerous dendrites 
provide the psychologist, who hankers after a neural basis of 
explanation, with such enormous numbers of possible central 
pathways that he need not be disturbed by mere magnitude. 

Experimental observation, introduces a new difficulty in 
the way of the theory. '''Marma, experimenting on apes, 
performed an operation on the eye and interchanged the 
superior rectus muscle for the lateral rectus, i.e. the muscle 
moving the eye outwards was eliminated and its place taken 
by the muscle which normally lifts the eye upwards. After 
the wound was healed, the animal ought to have made the most 
surprisingly awkward eye-movements in the endeavour to 
fixate points in the field of vision, and to save the theory of 
neurone connections from disaster. Instead of which, when 
he got over it, he calmly carried out both voluntary and 
automatic lateral movements properly ; and Manna concluded 
that " the anatomical association-pathways from the centres 
to the muscles are not fixed." If, then, we cannot rely on the 
fixed pathways in the nervous system to account for reflexes, 
the theory of the neural basis of habit which rests on it 
becomes very shaky indeed. 

These, and the like difiiculties, which are usually glossed 
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over or ignored by physiologists and psychologists alike, not 
only make it difficult to believe that habits are due to a 
concatenation of reflexes, but also lead to doubt as to the 
existence of fixed nervous connections between the sensory 
and motor sides of habitual actions. Habits do indeed 
tend to become quasi-mechanical with repetition, but it 
IS too readily assumed that this implies that they become 
stereotyped; whereas we saw earher m the chapter that 
such a view is untenable. Take, as an instance, the act 
of signing one’s name, which is about as mechanical a habit 
as a man can acquire. Sometimes the paper is to the right, 
sometimes to the left, sometimes forward and again near, 
on occasions level with the edge of the desk and on others 
tilted at an angle ; and m every position a more or less 
different set of movements is necessary. Again, one may 
write with a pen on paper or with chaUc on a blackboard, 
and in the latter case a very different group of muscles is 
employed, for instead of moving the fingers and the wrist 
the whole arm is involved. Yet every time the same form 
of signature is produced. What, then, becomes of the 
fixed chain of central neurones ; or are there several chains 
each appropriate to a different set of circumstances The 
difficulty is accentuated when it is remembered that if I write 
simultaneously and unreflectingly with both hands the left 
hand produces a mirror image of the right hand movements. 
Are we to suppose that the estabhshment of the right hand 
set of neurone paths led origmaUy to the formation of an 
equivalent series for the left hand? Anyone, who is still 
sceptical, may easily convince himself by the experiment 
of sitting on a chair with one leg pointed straight forward, 
and he wiU be able with Mile difficulty to trace his usual form 
of signature in the air with his big toe. As he has, presumably, 
never done this before, there can be no pathway m the nervous 
system to account for the movements. 
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It is much more in consonance with the actual facts to 
turn aside from the fixed pathways and to describe the matter 
in psychological terms only. We say then, and all the facts 
of observation support the description, that what a person is 
trying to do on each occasion, when he signs his name, is to 
adapt his movements to a somewhat similar sensory con- 
figuration or pattern. The partial movements constituting 
the act of writing are reflexes ; but, even so, the whole act is 
something other than the sum of these movements, ]ust as a 
melody is a different thmg from the mere collection of notes 
contained in it. And as a melody can be played in different 
keys so, we have seen, can a habitual act be reproduced in a 
variety of forms. The musical analogy has been deliberately 
chosen, since it gives a truer conception of the growth of habit 
than the hypothesis of tracts or pathways in the nervous 
system uniting the sensory and motor sides of the process. 

At one time it was the fashion, owing to the prevalence 
of the association theory, to explain all mental growth in 
terms of bonds of association between isolated mental data, 
and the theory of habit which we are challenging is nothing 
but the doctrine of associationism applied to bodily move- 
ments. Instead of starting with a chaos of disconnected 
movements, sensations, ideas or other ' mental atoms,’ sub- 
sequently reduced to order by the magical virtue of association, 
we believe that a certain arrangement dominates conscious 
life from the very begiiming. If movements were originally 
independent of the sensory or ideational processes it is difficult 
to explain how they ever became associated together. The 
doctrine of associationism is no more intelligible when the 
assumed elements are reflexes than when they are ' ideas ' ; 
it simply will not work. From the very outset a child's 
experiences are comparable to the discrimination of notes 
within a chord, the rest of the chord consisting as yet of an 
undifferentiated volume of sound to be subsequently analysed. 
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The chord is the primary experience, and itis the psychologist's 
task to explain how the separate tones come into experience, 
if indeed they ever do so. The fatal blunder of mental 
atomism or associationism was to start from the most de- 
veloped experience, the separate tones, and as might be 
expected it failed completely to shew how the experience 
of a chord could ever be derived from the sensations of 
separate notes. The configuration theory rightly insists 
that form, order and arrangement dominate mental life from 
first to last. There is no such thing as a ‘mental factor' 
isolated from others, but all mental life is figured or has a 
structure or pattern ah initto. We do not require any theory 
to account for the configurations since they are our data, but 
rather we should call for an explanation of isolated factors 
if they were ever found. So, it is reasonable to demand an 
explanation of the psycho-analytic ‘ complexes ’ since these 
are said to be cut off from the rest of conscious life. What, 
however, does need explanation, and this is never given by 
any physiological account, is how these patterns become 
organised. 

To revert to our previous analogy, a musical person hears 
a tune differently from an unmusical, but neither of them 
hears separate tones, they both listen to melodies. The 
musical person has however a greater insight mto the struc- 
ture or configuration of the melodies. Just as intellectual 
growth may be considered as consisting of greater insight into 
the harmonies which the world offers for our appreciation , so 
habit-formation is the reproduction in terms of movements 
of the configurations presented to the senses. In formmg a 
habit the person is persistently trymg to translate the mean- 
ing of sensory impressions into motor language. Why, then, 
it may be asked is repetition necessary to form a habit, unless 
we are blazing a trail through a forest of neurones m order to 
estabhsh a permanent pathway ? The answer to this question 
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has already been given^ for we saw that mere repetition of 
movements is useless. The attempt to learn a series of 
nonsense-syllables by passive repetition is wellnigh hopeless 
It is only successful, if at all, because it is impossible to keep 
the mind perfectly passive. If success is attained the seiies is 
rapidly and completely forgotten, for as we stated above, there 
is little difference between the number of repetitions required 
for relearning what has once been learnt passively and the 
number of repetitions required to learn for the first time. 
When, on the other hand, such a series is learnt with deter- 
mination it is never completely forgotten. On the assumption 
of the linking up of a chain of neurones such a difference is 
inexplicable , for as far as the nervous connections and mus- 
cular movements are concerned it is immaterial whether we 
repeat the series with or without the desire to learn. The 
function of repetition in habit-formation is, therefore, not to 
estabhsh paths of low resistance but to attune the muscular 
system to the appropriate configuration, just as a violin only 
yields.the best tone after prolonged use by a master-musician. 

vTo form a habit is, in short, to compose a movement- 
melody, and the act of composition cannot be carried out 
passively, since the structure or form of the melody must be 
kept steadily in view. The situation pipes a relational tune 
and the person dances in the appropriate rhythm. It is 
necessary to repeat the actions again and again in order to 
reconstruct the proper rhythm. As soon as the suitable 
configuration has been realised, but not before, further repeti- 
tion makes the behaviour steadier and more facile. This 
is doubtless part of the explanation for the sudden rise from 
the plateau in habit curves as the result of practice ; for as 
long as the configuration remains unclear, progress is very 
gradual, but onc^ is clearly discerned improvement is made 
with a bound. >/A steady continued purpose to understand 
and act on the situation is an essential feature in habit-forma- 
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tion. Mere repetition without such insight into the pattern 
of the situation will never produce increased facility. Thus 
we see that the motor neurones respond to the sensory because 
together they form a unitary physiological organ, in which 
the parts function in harmony. It should not be difficult in 
these days of ‘ wireless ’ instruments to conceive how a trans- 
mitter and a receiver can function together without a fixed 
pathway of connection. All that is necessary is that the one 
should be attuned to the other. Future research must dis- 
cover the physiological mechanism on which such attunmg 
m the animal body depends before a satisfactory theory of 
the neural basis of habit can be formulated.” It has been 
necessary to go at such length into this matter owing to the 
persistent attempts to give physiological explanations of men- 
tal events ; and if they are unjustified in the sphere of habit 
it IS hard to see where else they can be successfully used. 


HABIT AND INSTINCT 

We have made no reference, so far, to those activities which 
have sometimes been called racial habits, or mstincts Just 
as the established customs of communities serve to explain 
why all the individuals behave in the same way, so the in- 
stincts of animals or men are supposed to explam why different 
species behave in specific ways. The relation of habit to 
instinct, which we now proceed to consider, is but another 
aspect of the problem of mental heredity which has been 
dealt with in an earlier chapter. Locke had compared the 
human mind to a blank tablet or tabula rasa, on which experi- 
ence wrote any characters that were subsequently found 
there. The mind had simply certain general capacities, such 
as memory, just as a blank sheet has the property of retain- 
ing marks made upon it And just as a sheet of paper has 
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no preference for any particular writing so the mind had no 
inclination or propensity in any specific direction. 

Leibniz, “ a contemporary of Locke, had protested against 
this view, maintaining, on philosophical grounds, that there 
must be certain innate predispositions m the human mind 
to account for human knowledge. He compared the mind 
to a block of marble which was not homogeneous but had 
certain veins in it. From a homogeneous block a sculptor 
could carve any figure indifferently, but from a veined block 
one particular form in preference to others would be easier 
to obtain , as Michel Angelo had to give an awkward drop 
to the shoulder of his David, owing to the elongated shape 
of the block from which he chiselled it. In this sense Leibniz 
held that one particular figure in preference to others was 
innate m the marble , though, of course, it is still necessary 
for the genius of the artist to produce the figure by working 
in the way predetermined by the structure of the marble. 
" It is in this way that ideas and truths are innate in us, 
like natural inclinations and dispositions, natural habits or 
potentialities ” 

As psychologists we are not concerned with innate truths 
and ideas, but with the question whether there is anything 
inherited which can be described as an mclination, propensity, 
disposition or drive. Or, to use the phraseology of an 
earlier chapter, has the mental tissue any inborn woven 
patterns ? The publication of Professor McDougall’s Social 
Psychology inaugurated a new era in the discussion of this 
topic, as he gave a precise scientific meaning to the notion 
of instinct, which had previously been vague and inchoate ; 
and described the instincts of man. He enumerated, at a 
later time, thirteen major mstincts in addition to a number 
of minor ones, which were comprised in the inborn constitu- 
tion of the human species. Many other such lists have been 
drawn up, but none with such insight into human nature. 
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The list includes the parental instinct, the sexual instinct, 
the combative, the acquisitive, the instinct of curiosity and 
so forth ; all outstanding inborn characteristics of human 
beings, by virtue of which they are all impelled to act alike, 
Now actions hke the building of nests by birds, and most of 
the activities of insects, are remarkably alike, though they shew 
adaptation to varying conditions Such activities, owing to 
their great similarity among the individuals of a species, and 
to the fact that they are advantageous though untaught, may 
be described as instinctive. There is a world of difference, 
however, between the use of such a descriptive term as m- 
stmctive calling attention to certam features of action, and 
the explanation of conduct by means of a set of forces called 
instincts which impel a man to action. 

I have examined this notion of inborn propelhng instincts 
as applied to human conduct in The Mind and its Body^^ 
There it is shewn, more especially with regard to the most 
powerful of them, namely the so called sexual and the parental 
instincts, that their particular forms m human conduct are 
the result of the action of the social environment. Their 
power over us is due to the impulsive power of habit and 
the momentum of custom, which by givmg a certain rigidity 
to the social environment ensures uniformity of conduct. 

The conception of instinct has always presupposed an 
inherited organization of the nervous apparatus, and an equally 
inherited muscular and glandular organisation to cope with 
certain definite situations in the environment. This idea, 
deiived as was said above, from the study of mstinctive 
activities in the lower animals has been extended to explain 
human conduct. Except that, m the case of man, an in- 
herited mental constitution, common to all men, has been 
added to the bodily mechanisms For the most recent treat- 
ment of the subject, in the fascinating book The Energtes 
of Menf° we are again mdebted to Professor McDougall who 
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emphasises " another distinct unit of organisation,” namely 
the inherited ‘ drive ’ or propensity, which is the name given 
to that part of the mnate constitution whose nature and 
function it is to generate, upon occasion, an active tendency 
to conduct. The criterion of mstmetive action is, therefore, 
the existence of mnate propensities geared to inborn abilities. 
The lower we descend m the scale of life the more restricted 
IS each propensity to its corresponding ability , but as we 
ascend the scale each propensity becomes allied with a number 
of different abilities, each of which may be used m the service 
of several propensities. Believing that the enumeration of 
man’s native abilities is a task beyond our comprehension 
he thmks that it is possible to give an approximate estimate 
of the native propensities, and that foi the study of human 
society it is essential to do so. Since " there is no room 
for doubt that such inborn propensities are the very founda- 
tion of our mental life, that they provide the driving forces, 
the hormic energies manifested in all our activities from the 
simplest to the most complex.” In addition to certain simple 
propensities or drives servmg bodily needs, seventeen major 
propensities are given, such as food-seeking, the sex-propen- 
sity, the parental, the gregarious, the acquisitive and so on. 

The reader will remember that m the chapter on ' Mental 
Heredity ’ evidence was produced to shew that even the food- 
seeking propensity acquired its defimte character by virtue 
of experience Apart from the effects of habit this propensity 
was shewn to be blmd and indeterminate. Habitual action 
not only gives defmitene.ss to the drive but, by arousing 
expectations, generates the appetite. All inborn propensities 
are, in fact, mere latent possibilities which only become actu- 
alities as the result of suitable exercise in an appropnate 
environment. As we have so often insisted, heredity and 
environment are mutually mvolved, and to consider one 
without the other is to deal with abstractions, not realities. 
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In order to make our ideas more definite it will be better 
to inquire into one of the most powerful of the propensities, 
namely the parental , and we may reasonably assume that 
what is true of such a strong motive to action applies, mutaiis 
mutandis, to aU of them, in fact with much more force We 
shall confine ourselves to the maternal ‘ dnve,' as this is 
obviously much more powerful than the paternal. Moreover, 
it is extremely doubtful whether any psychologist, who re- 
stricted his observation to fatherly behaviour alone, would 
ever have arrived at the notion of a parental mstinct in human 
beings , for fathers so obviously get to love their children 
by protecting them and playmg with them, and this affection 
increases with the amount of care they bestow on them. 
Again, nobody has suggested that there is a fihal mstinct, 
whilst few would deny that fihal piety is a response to parental 
behaviour, though the psychoanalysts attempt to derive it 
from the sexual propensity. General observations, however, 
breed no conviction m the scientific mmd We are indebted 
to the experimental biologists for an examination of maternal 
behaviour in the lower annuals to which we now turn. 

To talk of a propensity to certam t57pes of behaviour is 
to over-simphfy very complicated situations. It is a mistake 
to assume that, because we employ one word to describe 
maternal behaviour, there must needs be one propensity or 
‘ drive ’ underljnng all its mamfestations Even if we take 
the simpler cases of this ‘ drive ’ m the lower animals it is 
far from simple For maternal behaviour, like all other 
behaviour, comprises several activities which may be largely 
independent of each other Thus m rats, which have been 
studied from this point of view, we have the following among 
many other components of maternal behaviour, nest building, 
retrieving or bringing back the young to the nest, defence, 
licking, nursing. And not only do animals of the same 
species vary greatly in the different parts of this behaviour. 
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but some of the activities may be completely absent whilst 
others are well developed. This state of affairs has been 
summarised by two biologists who recently made an inten- 
sive study of such behaviour " Previous authors have not 
hesitated to use the expression ‘ maternal drive,’ referring, 
of course, to the underl3nng cause of maternal behaviour. 
It seems, however, that several drives must be invoked in 
an analysis — ^retneving drive, nest building drive, and so on 
— however strong the objections may seem. For it is certain 
that a ' one-factor h3?pothesis ’ cannot account for the obser- 
vations. It might be argued that the combination of all 
or most maternal activities (which is the rule) is caused by 
a ‘ strong maternal drive,' whilst the reduction of maternal 
behaviour to either retrievmg or nest building is caused by 
a ' weak maternal drive.’ But obviously such an assumption 
could not account for the separate occurrence of either of 
these two activities. ... It is not sufficient to investigate 
the manifestations of one particular activity and then to 
generalise conclusions with respect to the whole complex of 
maternal behaviour.” 

What is not sufficient with regard to maternal behaviour 
is equally insufficient in the case of all other complex activities. 
To say that a certain mental aptitude is part of the original 
constitution of man does not carry us far unless we can 
analyse the various parts it contams Any inborn aptitude, 
as we have said before, is of the vaguest nature and 
Its parts becomes specific only m the course of experience ; 
whilst the motive force is denved entirely from the appetite 
which repeated activity of the same kind always yields. 
Our study of habit formation has shewn that such appetites 
for particular modes of activity can also be developed when 
there is no inborn basis; but when an inborn propensity 
exists the appetite is decidedly stronger and more permanent. 

The conclusion we have reached as the result of the study 
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of lower animals rs borne out by anthropology. In a study 
of various primitive races Lord Raglan,*® who has a wide 
acquaintance with the lives of primitive folk asks the ques- 
tion, What is a father ? which is a bit more easy to ask than 
to answer. For in both ancient and modem times the idea 
of fatherhood involves essentially the idea of the ownership 
of children, but whether he is their begetter or not makes 
no difference either legally or sociologically “ But why 
should a man wish to be a father? Those who hope to 
solve these problems by gazing earnestly into the fire instead 
of stud5nng the facts will no doubt answer, 'the paternal 
instinct,’ but why can this instinct only be satisfied by a 
son, never by daughters, and why in so many civihzed com- 
munities is a man who has no son considered to be in a 
parlous state ? " The answer appears to be because men 
desire immortality " A man wishes for a son to bury him 
and look after his grave ; to keep his memory green, to 
succeed to his name or his title, and so keep it ahve ; to 
keep up the old place and the old family portraits." This 
opinion seems to me to shew a clearer view of the motives 
which influence human nature than those which attribute 
human conduct entirely to the operation of instincts or 
inborn propensities. Man is mflucnced much more by 
attracting forces, such as the desire to perpetuate his 
memory, than by the propelhng forces due to his biological 
equipment. 

Professor McDougall is too profound a student of human 
nature and institutions to be oblivious of this difficulty, 
though he still maintains that the life of man is rooted in 
instinct. He does not regard the sort of instinct found m 
the unif orm activities of insects as typical of human action, 
but he thinks he can discern well-marked goals at which all 
human societies aim, and these he thinks demand that we 
should postulate appropriate inborn propensities. " I propose 
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to avoid the use of the term ' instinct ' m defining the con- 
stitution of man, and to content myself with the term innate 
or native propensity. This change of usage does not imply 
any radical change of view. It implies a stricter usage of 
the words mstmet and mstmctive and a recognition of the 
questionable propriety of applying these words in the des- 
cription of human nature and activities. I recognize that, 
in the fullest and most universally accepted sense of the 
word, instinctive action is pecuhar to the lower animals " 
Undoubtedly this opmion is justified , but the uniformity of 
the goals men aim at can be adequately explained by the 
similarity of customs due to the diffusion of cultures. To 
account for the tenacity of custom it is not necessary to derive 
the motive power from the native endowment of the mind 
The impulsive power of similar habits, due to imitation in a 
social environment, is sufficient for that. In the light of all 
the evidence, therefore, I think that not only must we give 
up the belief in human instmcts, but also in any rigid inborn 
propensities to action. If we stiU hold fast to native pro- 
pensities the number of them necessary to explain conduct 
must bednconceivably great and not limited to a dozen or 
two ,V''smce, as we have seen, each propensity is a general name 
for a host of independent drives subsumed under it. And 
somethmg like this view, as a matter of fact, has been put 
forward to explain Intelhgence, which has been supposed to 
consist of an indefinitely large number of elemental drives. 
We shall turn to the consideration of this matter in the final 
chapter on ‘Mental Tests.' 
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MEMORY 

Meaning of Memory — Remmiscence — ^Effect of Distribution — ^Memory 
and Interest — Can Memory be Tramed 

THE MEANING OF MEMORY 

Despite the large volume of experimental research devoted 
to the elucidation of the pioblem of memory very few general- 
isations of unimpeachable significance have been achieved. 
As with many other topics in psychology one dif&culty arises 
from the loose use of terms. Experimentahsts, following in 
the wake of theoretical waters on the subject, have equated 
memory with a universal function of organised living matter, 
namely retentiveness ^ In this wide use of the term a new- 
born baby who exhibits the gra^pmg reflex by supporting 
his weight with his hands, smce he is assumed to repeat 
an action which was once useful to his ancestors in climb- 
ing trees, is said to remember the act Nay, further, a 
daisy kept alive in a pot, in the dark, which closes its petals 
at dusk and reopens them at dawn is said to reproduce in 
memory its previous activities m the field If we believe, as 
Samuel Butler did, that all such physiological retention is 
ultimately the outward expression of some life purpose, and 
there is a good deal to be said in favour of such a view, it 
illuminates the situation to call the above cases expressions 
of habit. But only confusion ensues if they are denominated 
167 
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by the name memory, as this leads to the belief that what is 
true of them apphes equally to memory proper. We shall 
have occasion to see in the sequel that this belief is erroneous. 
The earlier psychologists defined memory as a revival of 
ideas, in so far as such revival consciously reproduced a 
previous experience without transforming it. But such a 
state of affairs is impossible, as the witness in a law court 
who IS expected to remstate the past, the whole past, and 
nothing but the past expenence very soon realises Before 
explaining the reason for this, we ought to draw a distinction 
between habit and memory proper. 

An illustration will make the situation clear. Suppose a 
boy is asked whether he remembers the binomial theorem, 
he will probably repeat the formula {a + Vf, etc. And it may 
be that the whole thing is incomprehensible to him Assume, 
however, that he has recently followed the proof of the 
theorem for the first time and has been lucky enough to grasp 
it, and that he is now asked whether he remembers it. After 
some hesitation he may recall the various steps as he followed 
them, each suggestmg the next and possibly the order in which 
they were presented, or he may have forgotten this and yet 
reproduce the logical sequence. Recalling the formula is 
psychologically very similar to the reproduction of a series 
of meaningless symbols, for schoolmasters know perfectly 
well to their cost that it is a mechanical habit ; whereas the 
recollection of the proof is a different phenomenon involv- 
ing habit, no doubt, but being in the main an act of true 
memory. 

Now every concrete act of memory contains these two 
relatively distinct processes mingled in various proportions. 
The habit process, which is the predominant one in aU instances 
of learning by rote, was studied at some length in the preced- 
ing chapter. There we saw that in such leammg the various 
repetitions were consolidated into a single quasi-mechanical 
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set of movements, and during recall the movements were 
repeated in the order m which they were learnt. True memory 
has different characteristics ; it mvolves self-consciousness 
and the recall has a definite date, place and setting, i.e. its 
individuality is not merged, at first, mto other similar activi- 
ties. In course of time, with repetition, the personal aspect 
may fall into the background and we get almost impersonal 
memory, where the distinguishing marks of date and setting 
tend to disappear ; as when the student at college reproduces 
the proof of the binomial theorem, having begun to forget 
when, where and how he learnt it 

Professor Bergson, who first called attention to the dis- 
tinction named the two processes, habit-memory and image- 
memory respectively.® The former, he acutely observes, is 
not so much a part of the subject’s past as of his present and 
future activity, whilst the latter is re-presented in its setting, 
and unlike the former which must be reproduced piecemeal, 
it may be revived as a whole in a single act of mtuition. But, 
as we said above, no useful purpose is served by caUmg the 
former memory, though it may be descriptively designated 
as ‘ habit enlightened by memory ’ or physiological memory. 
For Bergson's true-raemory the name image-memory is ob- 
jectionable as being too restricted, since it would exclude 
the possibility of imageless remembiance, or the memory of 
meanings without recognisable images. To distinguish it from 
the other we may conveniently call it psychological memory, 
though as previously indicated the two forms aie never found 
apart in human experience It is a trite remark, but well 
worthy of emphasis, that there is no such thing as a memory ; 
there are only persons remembering. Were it not that it 
would lead to intolerable circumlocutions, it would be as weU 
in any discussion of the subject to write about persons instead 
of memories, when many difficulties, such as those concerned 
with memory training, would be avoided. 
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Interesting experimental verification of the distinction 
between habit and memory has been forthcoming,® and 
similar experiments ought to be repeated with other material. 
Various tests involving the capacity of retention were given 
to about forty persons and marks were assigned for correct 
performance Since both habit and memory involve reten- 
tiveness the tests were of two kinds, some requiring the repro- 
duction of unique experiences in which habit could therefore 
play no part , others, such as the learning of nonsense-syllables, 
demanded the reproduction of movements learnt by repeti- 
tion. The correlation coefficients of the marks foi the former 
tests were -61 and for the lattei -53, whilst the marks for 
tests taken from different groups shewed, on the contrary, no 
correlation. Success in one set of tests did not necessarily 
carry with it success in the other. An additional test consisted 
in reproducing the substance of a prose passage lead to the 
subjects, which is typical of the kmd of memory demanded 
in scholastic work. This test shewed affinities with those of 
both groups yielding an average correlation coefficient of -24 
with the members of the first group, and '41 with the latter. 

It is evident that such a test comprises both processes, for 
several phrases are already well known and will be reproduced 
verbatim as verbal habits, but if the subject-matter of the 
passage is previously unknown, its reproduction calls for an 
effort of pure memory. 

Experiments on the rate of evanescence also point in the 
same direction. When the material to be learnt consists of 
meaningless syllables it has been shewn that the popular 
view is correct, namely, that, other things being equal, what.* / 
.k-leacat-moje slowly is also retamed Jangfir,-Anii.thalu}u^ 
acquisition mean s quick forgetting. In other words there is 
a negative correlation between quickness of acquiring a habit 
and its retention When we pass to such a task as the learning 
of German-Enghsh vocabularies, where there is more admixture 
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of psychological and physiological memory the relation begms 
to be reversed. A group of eighty students learnt such lists 
for a period of three weeks It appeared that those who learnt 
more than the average number of words in a given time were 
also above the average in retaining what had been learnt 
when tested after a month’s interval , the rapid learners were 
also the better retainers. Further, in learning verse or prose 
where the psychological factor is still more prominent, there 
has been found a positive correlation between rapidity of 
learning and retention of what has been learnt. 

Indirect evidence of the distmction we are msisting upon 
has also been furnished by experiments on the direction of 
associations.^ It was found that for physiological memory 
the associations arc quite irreversible, 1 e. they go forward 
only, as is seen for mstance m the difficulty of repeating the 
alphabet or a series of nonsense-syllables backwards. It 
is as though there were a forward conductmg system, so 
that the earlier the link in the chain the higher its poten- 
tial with reference to later hnks For psychological 
memory the direction of the associations is completely 
reversible. The former is a directional function, the latter 
signless. 

In the previous chapter we saw that the attempt to 
explain the uniformity of habit by a series of fixed central 
pathways in the nervous system presented almost insuperable 
difficulties The assumption that psychological memory is 
wholly explicable by bram physiology is subject to further 
criticism still In any case, all that is known by direct obser- 
vation about memory proper can be adequately described 
without lefeience to a physiological substratum, as the rest 
of the chapter abundantly shews Memorv_.iT npbes me-ntal 
Fund inning , and " if a given functional activity entirely ceases, 
it does not ‘ leave behind it ’ a structural plasticity that 
survives independently. On the contrary, when the function 
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has completely lapsed the molecular structure has no longer 
any * power ' to facilitate its recurrence. . . . The functional 
activity must surely be the formative principle. For to 
assign this priority to structure — ^meaning thereby molecular 
configuration — ^is to accept the materialists' generaiio mquivoca 
of life and mind from inert ' stuff.’ 

” Again the attempt to get behind the psychical by talking 
about a physical arrangement of molecules predisposing, is to 
allow oneself to be misled by a metaphor, as if inert matter 
could ape the living mind. There is no predisposition in 
nitric chloride to explode if slightly disturbed . . . analogous 
to an irascible man’s outburst when shghtly provoked. 
Along with the explosion of the chloride there is no plasticity 
such as will facihtate its recurrence as there always is m the 
after-effects of exercise by hving things.” * 

Yet the unwary are constantly trapped by such metaphors. 
No doubt the brain is necessary for memory, just as a brush is 
required for paintmg a picture, but neither the structure of 
the brush nor the state of the artist’s muscles need be taken 
into account m a description of the painting. There is an 
easy way of avoiding all the difficulties m explaining the 
phenomena of memory beloved by those who are fond of 
pictures. When a mnemic phenomenon is studied by observa- 
tion or introspection a diagram is drawn, and the various fines 
are called brain-tracts. At a future time it is ridiculously 
simple to suppose that the brain-tracts are the result of 
observation and that memory is explained by them. And 
those who come afterwards, and have forgotten how the 
diagram was made, naturally imagine that observation of the 
brain-tracts came first. It is only necessary to fall back on 
brain-paths to account for the phenomena of memory when 
a psychological explanation in terms of mnemic causality is 
shewn to be inadequate. 

It has been demonstrated repeatedly, and indeed is a fact 



MEANING OF MEMORY 


173 


of common knowledge, that meanmg is immensely more effec- 
tive than repetition m enabling a person to reproduce what 
has been learnt. The meaning of a passage ensures a great 
economy of energy m leainmg,by bindmg the different smaller 
units into largei significant wholes In learning and repro- 
duction these largei wholes serve as units. Mr D. O. Lyon « 
tested two persons with stanzas of poetry learnt at a single 
sitting with the following results. 

Average no. of words 60 150 300 750 1500 

Average no of repetitions 6 15 5 17 5 19 26-5 

These figutes should be compared with those obtained by such 
practised learneis as Ebbinghaus and Meumann who required 
55 and 33 repetitions respectively to learn series of 36 nonsense- 
syllables The enormous diffeience in the number of repeti- 
tions required in the case of nonsense and meaningful material 
IS an indication of the dispanty between the two factors 
previously described. The table also shews the great relative 
economy in learning longer passages, as though the mcanmgs 
were synthesised into stiU larger wholes Further, it has 
been shewn that after twenty-four hours the economy in 
relearning the same piece is greater with the longer than with 
the shoiter passages. 

We must now attempt to explain more precisely what 
occurs in memorising , bearmg m mind that in order to 
remember we must first record Such recording is not a 
mechanical process comparable with the making of a gramo- 
phone recoid The temperament, interests, and attitudes 
of the person determine the content of what is recorded. 
As has been well said,’ ‘ The cautious and the rash ; the 
student and the man of affairs, the subject doubting and 
the same subject confident nevci perceive alike, though they 
may all be faced with exactly the same situation, so far as 
external features go.’ Much of what is thought to be recorded 
at the time of learning is really supplied from the contents 
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of the sub]ect’s own mind, or inferred from what is given 
These considerations make it impossible to regard the act of 
recording as the fixing of a series of permanent memory 
traces in the brain or the mind, since the whole process is a 
developing, changing, one. To illustrate psychological pro- 
cesses we must go to biology not mechanics. 

For in the process of recording the person must, above 
all, be active, if the content is to be remembered. In the 
chapter on “ Observation ” the importance of subjective 
activity was emphasised and a distinction drawn between 
seeing and observmg. There is a similar distinction between 
hearing and hstenmg. Neither seeing without observing nor 
hearing without hstening can result m making any memory 
record Without conative and affective dispositions m thd 
mind of the subject there is no possibility of remembering.! 
In other words, learning cannot be acquired without the active 
co-operation of the learner. The material to be remembered 
must be assimilated with previously known material, and 
incorporated with the interests of the peison into an organised 
whole. Memory is not mere reproduction ; for processes of 
condensation, elaboration and invention are happening in 
the interval, making the act one of reconstruction rather 
than the're-excitation of lifeless permanent traces. Memory, 
being a living process, also involves the general attitudes and 
interests of the person, which, as they change from time to 
time also affect the manner and content of what is remem- 
bered. Various fotms of reorganisation may happen as a 
result of this. vThe criterion of an efficient memory is, there- 
fore, not exact reproduction (nor has this any educative value), 
but whether the reconstruction is appropriate to the changed 
circumstances. The bearmg of this on the question of memory 
training will be considered later. 
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REMINISCENCE 

Important facts have been brought to light by the investi- 
gation of delayed recall as compared with the immediate 
recollection of what has been partially learnt Dr P. B. Ballard 
carefully examined over 6,000 subjects, mainly children, and 
his investigations are of great importance m this connection, 
as they have served to brmg to light a hitherto unsuspected 
recuperative power in memory. It is well known, both by 
observation and experiment, that there is a gradual fading 
or obhviscence of memory material , but reminiscence, or the 
process of improvement m the capacity to recall past experi- 
ences, escaped detection until experimental research made it 
clear. Dr Ballard ® shewed that when a child has memorised 
a passage of poetry or prose, or even the shapes of a group 
of drawings he is, as a rule, able to remember more of it after 
a lapse of a few days than immediately after learning. The 
interest taken in the passage and its inteUigibility determme 
the amount recovered, and under favourable conditions 
three-quarters of the children tested improved at the end of 
the second day The degree of improvement varies with the 
age of the subject from 6 years and upwards, whilst adults 
over 20 years of age do not appear to improve m the aggregate. 
If, howevei, the number of subjects who improve is con- 
sidered instead of the average amount of improvement, then 
it was found that nearly 90 per cent of mfants improve, 
75 per cent of older children and about 30 per cent of train- 
ing college students Improvement was shewn not only m the 
quantity remembered but also in the facihty or speed of recall. 

Now the total amount reproduced after an mterval is the 
balance between what has been gained and lost , consequently 
the degree of reminiscence is, as a rule, greater than the degree 
of improvement Amongst the large number of classes of 
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children in the schools examined, although there was frequently 
a loss in the total amount remembered after an interval, in 
every instance some reminiscence was found. 

The degree of remmiscence may be measured relatively 
by comparing the number of lines recovered after an interval 
with the number of lines originally remembered. Calculated 
in this way it diminishes amongst children with increasing age. 
If, however, the amount is measured absolutely by the total 
number of lines recovered, without reference to those originally 
remembered, the power of reminiscence improves up to the 
age of fifteen or sixteen years and then declines. 

The improvement m the amount remembered increases 
till about the third or fourth day after learning, with infants 
of six years of age , it seems to attain its maximum after the 
second day with children of twelve, and is not manifested 
with adults. Reminiscence, however, as distinct from mere 
improvement, persists, and is found m college students as 
well as in children. This power of reminiscence is more active 
amongst older memory material and a systematic attempt to 
recall has a stimulatmg effect on the amount remembered. 
This IS the psychological justification for the process of revision 
in learning. With regard to recently acquired material, re- 
miniscence measured relattvely seems to vary inversely with 
the extent of the subject’s general mental equipment ; being 
highest with mentally defectives. Amongst children of the 
same age there is, however, a distinct positive correlation 
between remmiscence measured absolutely and intelhgence ; 
the reverse is true of adults Immaturity rather than lack 
of intelligence is the basis of a high degree of reminiscence, 
and mental defectives behave in this respect like children of 
a lower age. 

The phenomena of reminiscence make it evident that 
some active process, of a subliminal kind, is at work con- 
stantly changing the memory material. Memory is not a 
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passive process consisting in the preservation of traces, as 
on a gramophone record or a film, but a hving active process. 
What has been once learnt, however difficult it may be to 
recover, influences our conscious life all the time. Past ex- 
perience has a permanent effect on our thoughts and actions, 
even though conscious recall may not be possible. Although 
much of what is learnt at school is forgotten, it does not, 
in the least, follow that it has no influence on our subsequent 
life. On the contrary, it may effect the whole of our thinking, 
though httle of it is consaously recoverable. A pupil who 
has been through a course of science, or literature, or any 
other school subject, has a different outlook by virtue of that 
framing, and his judgments are permanently influenced.fx-lt 
is a shallow criticism, tl^efore, which objects to certain 
parts of the curriculum on the ground that these are not 
remembered after schooldays are over Let them go , the 
forgotten facts are not of much significance, and can be re- 
covered if the desire to do so is there Whams of lasting 
worth is the attitude of mind engendered durin®their acquisi- 
tion, and the consequent effect exerted by^the forgotten 
material on future activity. 


niE EFFE'cI of mSTRIBUllON 

Experiments on learnmg nonsense-syllables have proved 
that the repetitions are more effective if they are distributed 
over several days than if they are continuous or made at 
one sitting. The most efficient method, foi any individual, 
would be to distribute the repetitions at intervals corre- 
sponding to the times of his greatest reminiscent activity. In 
a long series of careful experiments on himself extending over 
a period of more than four years Mr D. O. Lyon * investigated 
the total time taken for memonsmg passages of prose and verse 
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of different lengths, and also nonsense-syllables and rows 
of digits. He compared the continuous method with the 
method of distributed repetitions (making one repetition only 
per day by the latter method), so as to discover the optimum 
distribution of time. A fundamental dispaiity was revealed 
between the results of learnmg material with meaning and 
that in which there is but little significance, namely the 
nonsense verses and digits , thus establishing once more an 
opposition between habit and memory. The total time taken 
by the distributed method for poetry and prose was nearly 
always as long as that taken by the continuous method, 
whereas for digits and nonsense-syllables in which there is no 
logical connection, there was a considerable saving in time 
by the once-per-day method, A similar opposition between 
the power of brute letention by mere habitual association 
and the active function of memory has been found in French 
school children of ten to thirteen years. 

For botli verse and prose, up to the limit of about one- 
thousand words, the total time taken, with either method, 
varied very roughly as the length of the passage An instruc- 
tive reservation is to be made in interpretmg this rule owing 
to the fact that we are dealing with units which have neither 
fixed length nor lines of demarcation between them, i.e, units 
of meaning. Such units are grasped as wholes in one span 
of consciousness Within certain narrow limits, therefore, the 
length of the passage does not influence the time taken for 
learnmg it, provided that the meaning can be grasped as a 
whole. In consonance with this, it was found that by neither 
method did the addition of a couple of extra lines to a stanza 
of verse make any perceptible difference in the time taken 
for learning, allowance being made for the longer time required 
for reading. 

The chief advantage of the distributed method, for all 
kinds of material learnt, lies in the better retention which 
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occuia iw a rcsiiU of thi' piorcdmc A coiiclnsioii of j^ical 
bigniUcance UiaL tlic tnosL ccoiionucal mcliiod of disinbuLiiig 
single readings is lo sjncad Lhein o\ cr a rather lengthy period , 
the intein’als being loiighly in geomeliical ptogicssiori T''or 
example, Lyon found tliai wiili ,1 rniam individual who 
ineinoiiscd poems of Iwcnly staiims, the higliest ictejiiueriosS 
was obt.nncd by disliibiiting the leadings thus 2 lioiii.- 
8 hours, r day, 2 da\s, ^ da3s iS days, r6 days, etc. Oblivi- 
=:cciico IS best pievcni-cd by"- itwiMug the memory when iL is 
just bcgintimg lo lade away 

A tompaiison lias been matte '' ol the la^e of decay, in 
psvcltological inernoiy foi mateiial Icaint by oacli of tlie 
above-named mcUiods Tlie aim of the expciimcnts was to 
discos er whethei the method of dniclcd repetitions was nioie 
diet live tlian Lliat of accumulated icpctaions, foi tlvijiuiposo 
of ictaiiung logically connected material I’as- igcs of iii'Loiy 
and economics wcie chosen, each assignment being Ironi two to 
fotii jiagcs of a book Ihc assignments were carefully niaikecl. 
so as 10 get a record of the number of idc<is contained m each, 
and the settling was done by counting the number of ideas 
coiiectly recalled No attention was iiaid to the correct tecall 
of woiJs, but simply to the meaning, and the figiiiesm tlie 
table below iiidicato the percentages of such units of me uniig 

There weio thirty iCsLs in history and thirty m cconoiincs, 
the subjccl-matLci being coiiseculive thiouglioul each sciies 
of tests so as to mainiam logical continuity. Each assignment 
was read tlnougli five times, cither at one silluig on the same 
day or once a d.iy for five days, and then dismissed from tlie 
mind At vaiyiiig intcrv'dls afler the reading, the subject 
wiote nil that could be lecalled without any assislaiico, and 
the jjcrtenlagcs of retention for each interval was determined 
The ligiiics 111 the table arc, in each case, the average of ten 
tests, live m economies and five 111 history, taken under similar 
conditions 
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The results were : 


Read. ’ 

5 times in i day . 
Daily for 5 days . 
5 times in i day . 
Daily for S days . 
5 times in i day . 
Daily for 5 days 


Tested. Average amount recalled. 
next day 66% — 

- 64 4% 

after 3 weeks I3'i3% 

.. — 37 26% 

after i month ii' 49 % — 

„ — 30 ' 59 % 


It should be stated that results similar to these had 
previously been obtained by experiments performed on other 
observers who were trained psychologists. In all cases 
accumulated repetitions are as effective as divided repetitions 
provided that the abihty to recall is tested one or two days 
afterwards. With longer periods a different tale is told, for 
the effect of the accumulated method wears off much more 
rapidly. Forgettmg occurs very rapidly at first, but more 
especially with the material learned by the massed method ; 
and in both cases slows down considerably as time progresses. 
The method of divided repetitions is seen to be of far greater 
value for prolonged retention 

The reason for the superiority in retention obtained by the 
distributed method is to be sought in the facts of reminis- 
cence, That the advantage is not due to the interference of 
fatigue, brought on by the massed method, has been shewn by 
experiments by Jost, m which a number of repetitions of 
other matenal was made before each of the distributed repeti- 
tions so that the total work on each occasion was the same 
whether the divided or massed method was used. Neverthe- 
less, the superiority still rested with the former method. 

Some active change is going on during the periods inter- 
vening between the repetitions which leads to better assimila- 
tion and organisation of the material to be remembered. 
There is, however, a limit to this process so that if, for instance, 
a single repetition is made every week the effect would be lost; 
and repetitions every fourth day are less effective than those 
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evciy iluul day, and on up lo the time of maxunum reinmi';- 
cence In otlici words, if the repetitions are made before 
the sticngili of remimsccncc lias begun to wane, ibe effect 
of dii’idcd rcpeuuona is beneficial, and the mcmoiy is aided, 
olhc'iwisc ilic advantage of distribution is lost. 

Diffcicm mclhod'i of memorismg arc employed by various 
induiduals Amongst them wo may notice the ‘ entire ' or 
'whole,’ and the ‘ sectional ’ methods ivIiicJi are both foims 
of the conlmuous pioceduic previously' considcicd. In the 
enme mcihod the lesson lo be Icaint la read through from 
beginning to end until it is known , whilst in the other it 
IS biokcii up into sections, carh of which is Icaint sepaiatcly. 
Theio arc nunieions idiosynciosics in procedure in this piece- 
meal method It will be easily seen lha t the sectional method 
mtrodiircs unnecessary and irielcvant associations between 
the begiuning and end ol each section. A ‘ mixed ' method 
is moic frequently cmploy'cd, cepeciaUy by school children, in 
which each senion is learnt separately and then the whole is 
welded together from ihc beginning 

'I'he relative oflicieiicy of the methods has been submitted 
on scvcial occasions to experimental investigation. One of 
Ilip.se experiments was condncicd on London school hoys 
and gills of the ages of eleven and a half and twelve and a Iialf 
ill different schools By means of pichminary tests of mem- 
oiismg veise, the vauous classes were divided into equivalent 
memoiy' groiqis One of the groups in each case then leaint 
selections of poetry by the ‘ whole ’ method and the other 
by the .sectional method of learning hiio by line When both 
groups were tested it was found that the sectional method 
was bctlei than the w'hole method, the amount that was 
retained being measured by the number of W'ords correctly 
recalled. Tlic coiidu'ton arrived at w'as that thcio w'as a 
" conclusive victory ” foi the sectional piocednrc However, 
in two of the schools it appears to have been the normal 
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custom for the children to recite whole poems m chorus after 
the teacher , a procedure admirably calculated to destroy all 
interest and any desire ever to read poetry again. And in 
the case of one long poem, which is stated to have had con- 
tinuity of meaning and a coherent story, the whole method 
proved to be the more advantageous No doubt m this case 
the interest in the story was responsible for the result. 

In fact, where interest is aroused the method of learning 
IS of far less importance than is usually supposed. 


MEMORY AND INTEREST 

Before we discuss the relation of interest to memoiy it 
will be as well to consider briefly the question of forgetting. 
According to the school of psycho-analysts the process of 
forgetting is not a passive one, but is a protective measure or 
repression by which we are screened from unpleasant recol- 
lections Thus it is said by the founder of the school that : 

“ the forgetting of impressions and experiences shews the 
working of the tendency to ward off from memory that which 
is unpleasant.” By this principle he accounts for the for- 
getting of words, intentions, resolutions, etc., and he extends 
it so as to cover aU erroneously carried-out actions such as 
slips of the tongue and pen. At the back of every such error 
there is said to be an intentional concealment or repression. 
In an exammation of Professor Freud's contribution to psy- 
chological theory a very competent and sympathetic critic, the 
late Dr Rivers,^® came to the conclusion that '* there is much 
to be said for; a view which would regard as a distinctive 
feature of Freud's system his theory of forgetting.” He went 
on to say that it is forgetting rather than remembering which 
needs explanation and that " it is, perhaps, the greatest merit 
of Freud’s theoiy that it provides us with such an explanation.” 
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Now it IS notorious that we often acutely remember 
what we consciously dislike, and would much prefer to forget, 
whilst, on the other hand, we frequently forget what we 
would desire strongly to retain. It might be expected that 
the distinctive contribution to psychological theory would 
provide an explanation. All that is offered, however, for 
normal persons, is an examination of cases of forgetting isolated 
impressions, and never an investigation into the oblivisccnce 
of organised groups of ideas, which is what an explanation 
should attempt In the case of isolated things such as 
proper names, it is mamtamed that a forgotten or distorted 
name has some associative connection with an unconscious 
stream of thought Of course everything in mental life has 
associations , it needed no theoiy from the vasty depths of un- 
consciousness to tell us that. And it is undeniably true that 
when ideas are associated the whole series fade away together 
When we demand a reason for remembenng unpleasant 
experiences in contradiction to the assumed prmciple we are 
told that a conscious intention to forget is powerless against 
an unconscious resistance. Dr Rivers endeavoured to rescue 
the principle we are considermg, by the clevei distinction 
between witting and unwitting repression, so that when we 
forget pleasant experiences we do so unwittmgly. 

The whole principle is, however, a mere petiUo pnncipii, 
for nothing more is meant by this school, when they speak of 
the unconscious, than a dark repository for forgotten experi- 
ences. When submitted to the test of experiment the prmciple 
that unpleasant feeling tone leads to forgetting, has been shewn 
to be unfounded. The experunent was conducted in the 
following fashion.^® On the day after a half-term’s holiday 
nearly seven hundred guls in a school, between the ages of 
eleven and sixteen years, were told to wnte down all the 
pleasant experiences of the hohday, and on the reverse side 
of the page all the unpleasant ones. About a fortnight later, 
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without any intermediate warning, they were asked to write 
similar reports about the same holiday. Any item found 
in the second report which did not appear in the first was 
ignored. In this way it was possible to discover the relative 
forgetting of pleasant and unpleasant experiences. Of 6,735 
pleasant experiences originally recorded 2,700 or 40-1 per cent 
were forgotten ; and of 3,491 unpleasant events 1406 or 39-8 
per cent were omitted on the second occasion. The number 
of children who forgot a larger percentage of pleasant experi- 
ences was 345 and of unpleasant experiences 280, whilst 62 
forgot an equal number of both. The experimenter concluded 
somewhat hastily, that there was no difference between the 
two feeling tones, pleasure and unpleasure, in their effect on 
memory. Similar investigations ought to be undertaken on 
adults, when the results could be checked by introspection, 
However, feeling does affect memory, as the following account 
of an experiment performed by the author of this book shews ; 
but by no means in the simple way that the psycho-analytic 
principle would suggest. 

Twenty-four men took part in the experiment, their ages 
ranging from 22 years to 38 J years, with an average of 26 years 
3 months. They were all graduates, mostly in honours, being 
members of a practical class in psychology and they displayed 
great keenness on the experiment , five of them were men of 
considerable literary judgment. The material to be learnt 
consisted of four sonnets from Hardy’s Collectei Poems named 
" She to Him.” The selection was determined partly by the 
sonnet form, which is useful in such investigations owing to 
the rigidity of its construction, which provides comparable 
tasks, and partly by the fact that these sonnets have 
exactly the same ‘ colour ’ and deal with the same order of 
ideas. 

Each subject was given two of the sonnets to learn in 
a prescribed manner. The first was learnt by a ' mixed ’ 
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method according to the foUowmg plan, which insured that 
each hne was repeated exactly eight times 

Plan ofrepeMions 
First quatrain 4 .1 

Second quatrain 4J 
Sestette . . 

The second sonnet was learnt by the ‘ entire ’ method, being 
read through from begmnmg to end eight times ; so that 
each hne in both sonnets was repeated the same number of 
times. In the former case, however, as the plan shews, there 
were several irrelevant associations formed during the course 
of learning between the beginning and end of each quatrain 
and sestette which, theoretically, should interfere with the 
process of recall. 

After each sonnet had been repeated in the way described, 
a couple of minutes’ rest was taken, and then the accuracy 
of learning was tested. Each subject heard his neighbour 
who had repeated a different sonnet. A score was kept by 
recording the number of times that the person had to be 
prompted in order to repeat the poem , which serves as an 
index to the completeness of the learmng One mmute only 
was allowed at any point of hesitation, at the end of 
which the person was prompted , and every prompt was 
counted, even if it consisted only of a preposition or 
article. This rigid method explains the large numbers 
given later. 

Everybody who has experimented on learning is well 
aware that there are certain places where different persons 
find exceptional difficulty in making associations. No ex- 
planation has been so far given of these ‘ refractory points,’ 
but their existence calls in question the accuracy of any method 
of determining the completeness of what has been learnt. 
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which relies on counting the number of repetitions which are 
required to learn a passage All the extra repetitions necessary 
to break down the resistance at the refractory points aie un- 
necessary as far as the rest of the passage is concerned, which 
IS theiefore overlearnt. Hence there is always considerable 
doubt in the comparative interpretation of results when the 
efficacy of a learning method is calculated by the number 
of repetitions necessary to insure peifect leproduction. The 
prompting method avoids this difficulty by fixing the number 
of repetitions in advance, and by not insisting on complete 
recall. In this way, the refractory points do not affect the 
other associations, but all are treated alike 

The second part of the experiment was carried out 
exactly one week later In the intervening period the sub- 
jects were told to avoid thinking of the poems, as far as pos- 
sible, and the instruction was successfully followed. At 
the end of seven days they were allowed to read each son- 
net through once, from begmning to end, and one minute 
later the amoimt of retention was detei mined, exactly as 
before. 

Immediately after the final record was made, each was 
asked to state which of the two sonnets he preferred. Nine- 
teen subjects expressed a decided preference for one or the 
other ; one liked both equally well ; and four disliked both 
strongly, either because they did not appreciate them, or 
else because they thought them nonsense. If the different 
subjects are classified in groups, according to the sonnets they 
prefer, the effect of subjective pieference on memory can be 
investigated. 

The results aie more clearly seen when exhibited in 
tabular form, where the average number of prompts for the 
group of five subjects who had no preference are given for the 
sake of comparison. The figures in heavy type in every case 
are those for the preferred sonnet ; 
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Immediate recall Delayed recall 

' ? zT^ ' / ^~n ■ 

‘ Mixed ’ ' Entire ' ' Mixed ‘ ‘ Entire ’ 
Learned by method method method method 

8 subjects (preferring 
Sonnet I) 

Mean no. of prompts 26 40 18 33 

II subjects (preferring 
Sonnet II) 

Mean no. of prompts 43 32 40 30 

5 subjects (no preference) 

Mean no of prompts 47 37 44 51 

It is easily seen that, m all cases, the preferred sonnet is 
not only better learnt but better retamed. These figures 
seem to suggest that it is not the method of learmng which 
affects immediate memory or retention, but rather the sub- 
jective preference for what is learnt Statements have been 
made in conflict with this opinion, such as that of C S Myers, 
who says that the mixed method, “ although more economical 
as regards immediate memory, is surpassed by the entire 
method in respect of retention.” Such a view appears to be 
the result of taking averages from disparate groups, or for 
dissimilar material, where the preferences cancel each other 
in the aggregate. 

It follows from our investigation, that any experimental 
evidence about memory which does not take the subjective 
factor into account must be rejected. For, if the experiments 
are vahd, it would appear that subjective prefeicnce is a 
vera causa The objection will at once be raised that " there 
is no cause or effect in nature , nature has but an individual 
existence , nature simply w ” , and cause and effect are 
convenient fictions servmg the purpose of economy of thought 
The concept of cause, we are told, is now replaced by the 
concept of function, and with the abolition of the causal 
concept the idea of activity must also be abandoned 

However well founded this view may be in the realm of 
physical science, it is impossible to dispense with the notion 
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of subjective activity in psychology. If the psychologist 
finds it necessary to take mto account the fact of thinking 
at all, and none except the behaviourist fails to do so, he is 
equally bound to postulate the activity of thought. Neglect 
of this consideration is due, as wc have seen, to a physiological 
bias in psychology, by which function is regarded as deter- 
mined by structure instead of vice versa. Mental stiucture is, 
however, simply crystallised function. From the psychological 
standpoint function is always prior, as we saw earlier m dealing 
with habit and heredity regarded as mental phenomena. 

Now subjective preference is but another name for interest, 
and is a state of mind in which feelmg-tone and conation 
are both promment but in which the latter dominates the 
former. When we say that a person is interested in, or has 
a preference for, certam objects we imply that they arouse m 
him both feeling and desire. Whether the feeling is pleasur- 
able or not IS quite immalenal, for the strength of the interest 
is dependent on the desire. Hence we are led to the conclusion 
that the desire or will to remember is the essential determining 
factor in memory \,In this respect habit and memory are on 
a par, for in the preceding chapter evidence was brought to 
shew that the active attitude or the will to learn was necessary 
in order to acquire and retain a habit. Consequently whatever 
else is involved, effective memory training should ultimately 
be a traming in sustained voluntary effort. 


CAN MEMORY BE TRAINED ? 

The question of memory traimng has long occupied the 
attention of teachers and writers on education. In a book 
on education written in the first century, Quintilian af&rmed 
that the child's outstanding faculty was ' the memory ', which 
should, therefore, be carefully exercised to strengthen it.^® 
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Right up to the nineteenth century this view was firmly held 
and acted upon. There was another reason for the survival 
of the behef, namely the paucity of school books for children, 
which naturally bred excessive reliance on rote learning as 
an easy plan by which they could be kept occupied. This 
plan tended to strengthen the view that memory was strongest 
in childhood. Now the child's memory appears strong mainly 
because his intellectual faculties generally are imdeveloped ; 
and it is far easier to get a child to learn by rote than to 
appeal to his understanding. It is, moreover, a fact that up 
to the age of eight or nine a child shews a fondness for mech- 
amcal repetition and reiteration. Advantage should be taken 
of this fact to get him to master the mechamcal elements of 
reading, writing, and arithmetic, which mvolve considerable 
memorisation. But this kmd of work is considerably facili- 
tated, and rendered mteresting to the child, if play-way 
methods are employed and his love of routine fully utilised. 
Such methods are far removed from the incessant lifeless 
repetition which was long supposed to fix impressions firmly 
in the memory. 

There is a dangerous complexity underlying the appar- 
ently simple question of trammg the memory, for several 
different things are mixed up together. First, we have 
the two mam factors m every concrete act of memory men- 
tioned at the beginning of the chapter. If we confine our- 
selves to true memory alone we have to disentangle several 
other factors involved m it. Dr W. B Caipenter first pointed 
out that an act of memory depends not only on our ability to 
retain, but also on our abihty to record, ideas, i.e. to commit 
them to memory , and finally on our power of recovering what 
has been so committed. Each of these factors is relatively 
distinct, and our simple question has consequently branched 
out into several directions. 

As to retentiveness, the meagre evidence available for 
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physiological retention has been presented in the chapter on 
habit-fomation, but as regards the psychological retention of 
ideas there is, as far as I am aware, no evidence to shew whethei 
this is improvable by education or not. It is widely believed 
that our native retentiveness is as much an unchangeable 
property of our nervous system as its chemical constitution, 
a doctrine which is based on the view that aU association 
IS due to the formation of ‘ traces ’ in the brain, consisting 
of paths of low resistance between adjacent neurones which 
imphes that all associations are of the mechanical habit type. 
But, as Dr Carpenter says, the associations “ which are most 
useful to us in the acquirement of knowledge, and over the 
formation of which we have the most power, may be dis- 
tinguished as rattmal ; being based on the fundamental 
relations of the ideas themselves, the perception of which 
gives to the new idea a definite place in the fabric of our 
thought ” Such connections as these between oui ideas are 
the basis of all memorismg that is truly educative, and it is 
not necessary to invoke the central nervous system in order 
to account for them. 

For educational theory it is fortunately hardly necessary 
to consider whether retentiveness is or is not improvable, 
since pure tenacity of retention is not per se a valuable power 
of mind. If It is allowed to take the place of organised 
thinking, sheer retentiveness may be a bar to progress. 
This is very aptly illustrated by Professor C. Lloyd Morgan 
in the foUowmg example : " I ask a boy who can leadily 
learn a lot of dates when Jonson's Every Man in his Humour 
was published. He answers glibly 1596. I say ; ' Was 
Shakespeare still hving ? ' He looks confused, and I con- 
tinue, ‘ Was Cromwell dead ? ’ to his still greater confusion. 
And yet he can give me pat, if directly asked, the dates of 
Shakespeare’s death and CiomwcU's protectorate. He does 
not think but trusts to parrot-hke association." This un- 
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fortunate youth has had lus physiological memory trained, 
to the neglect of a systematic trainmg in relationships, with 
the result that what he knows has no educational value 
‘‘ Another boy of whom the same question concerning Jonson's 
comedy is asked may reply : “ I do not remember the exact 
date, though I have seen it stated. But it was after the 
publication of the Faene Queene and before Bacon’s Essays 
appeared. I happen to remember those dates, so Every Man 
m his Humour must have been produced between 1599 and 
1597 .’ His answer is less exact ; but it is more rational, and 
from the point of view of systematic knowledge of greater 
value.” , 

There are, of course, a number of facts which must be 
known by rote, such as the tables, but a rational procedure 
in explaining them is the best method for remembering them 
and for future advance, as the methods employed m the 
best kmdergartens have amply shewn Some other things 
to be remembered have neither rhyme nor reason, such as 
English spelling , but whilst these must be learnt, they have 
in themselves no educational value, except as a means to 
some further end. Rational associations within an organised S 
system of knowledge are the only kmd of retentiveness worth 
educational consideration It ought to be added that the 
systematic organisation of knowledge enables the material to 
be letained more readily, smcc each part of the system is 
retained by the combined suggestive power of all the rest. 
Moreover, as meaning is more leadily assimilated than bare 
facts (as the work on retention of nonsense-syllables shews), 
and as the amount that can be retained m this way becomes 
incomparably greater, since a unit of meanmg may contain 
many sub-units, the whole functioning as one without further 
effort , it follows that for practical purposes more complete 
organisation is equivalent to an increase of retentiveness 
Every new generalisation or law mcreases one's power of 
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retention, provided that it is arrived at by considering the 
particulars , for the mere statement of the law or rule im- 
phcitly revives all the particulars. The question of retentive- 
ness has been much obscured by the false analogies used in 
discussing the subject, all of them drawn from the physical 
world, such as ' the store-house of the mind,’ ' imprinting 
on the memory ' and so forth All these, which are com- 
paratively innocuous when we are considering physiological 
memory, are apt to lead to erroneous implications when true 
memory is discussed. 

When we turn to the other factors, namely the recording 
and the recovermg, further hght is thrown on the subject of 
the training of the memory. There is no doubt whatever 
that the ability to record is improvable by practice ; this has 
been shewn experimentally and indeed is obvious from general 
experience. For it depends on factors which are largely sub- 
jective and under our control ; namely on properly adjusted 
attention, rhythm, control of imagery, etc. and also on our 
acwired interests. A problem of considerable educational 
iznportance emerges at this point, namely whether the 
improved ability brought about m this way is purely 
specific, or whether it is of a general nature so that it can 
operate in spheres outside that m which the improvement 
has been acquired. As this question is not confined to 
memory alone, but concerns all the powers of the mind, it is 
considered in the next chapter on Mental Discipline. 

Finally, we have the third factor, namely, the capacity to 
recall what has been learnt. The name recollect which is 
usually given to this power is significant, for it calls attention 
to the dependence of memory on the will to learn. Recollec- 
tion is to be contrasted with the kind of reminiscence which 
takes place in reverie, where we are relatively passive spectators 
of the flow of ideas. When, however, voluntary attention 
is concentrated on the details of an organised system of 
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knowledge, those associations are recalled which are relevant 
to the particular subject thought about. So that the con- 
dition of recollection, in so far as it is not subjective, brings 
us back again to the organisation of our knowledge, which 
is likewise the condition of its retention. " Most men,” said 
William James,®“ " have a good memory for facts connected 
with their own pursuits The college athlete who remains a 
dunce at his books will astonish you by his knowledge of 
men’s ‘ records ’ in vanous feats and games, and will be a 
walking dictionary of sporting statistics. The reason is that 
he is constantly going over these things m his mmd, and com- 
paring and making series of them. They form for him not 
so many odd facts, but a concept-system — so they stick 
So the merchant remembers prices, the politician other 
politicians’ speeches and votes, with a copiousness which 
amazes outsiders, but which the amount of thinking they 
bestow on these subjects easily explains ” It is evident 
that the real reason for the retentive memory in all these 
cases IS the organisation of the facts brought about by an 
intense interest in them Putting it briefly, we may say that 
in the will to learn, and in the systematisation of our know- 
ledge, lies the secret of training the memory In other words, 
there is no royal road to this goal, and instead of looking 
to specific exercises for this puxpose we see that the proper 
method is to stimulate a desue for what is to be acquired, 
and to make our studies systematic 

It IS the umveisal custom amongst teachers to aid such 
systematisation by revising what has been taught Without 
revision to consolidate and organise lessons there is little 
chance of remembering. An mvestigation has been made of 
the effects on retention of vanous methods of revision A 
senes of geography lessons was given to three classes of chil- 
dren of about eleven years of age whose school attainments 
and intelligence were about the same. One of the classes 
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had a revision lesson at the end of the series, going over the 
notes, verifying places on maps and answering questions. 
The second revised their work by writing up their notes after 
consulting maps and askmg questions of the teacher. In the 
third class some of the pupils prepared speeches after the 
manner of the Play Way and were cross-examined by their 
class-mates A test, constructed on the lines of a mental 
test, which could be rigidly marked, shewed that the last 
method was supenor to the other methods of revision. This 
conclusion of the superiority of oral composition can only be 
accepted for young children, where no doubt the interest of 
the method combined with the free activity of the pupils 
serves to explain the result. A similar investigation for older 
pupils would throw further light on the question of training 
of the memory. 

In the next chapter we consider the wider problem, in- 
dicated above, of trammg the mental faculties generally. 



CHAPTER VIII 


MENTAL DISCIPLINE 


Historical Idea of Mental Training or Discipline — Experimental Evi- 
dence — Interpretation of the Experiments— New Evidence and 
Difierent Interpretations — ^Ideals 

THE HISTORICAL IDEA OF MENTAL TRAINING OR DISCIPLINE 

The conception of mental discipline is at least as old as Plato, 
as may be seen from the seventh book of the Repubhc, in 
which Socrates is represented as persuading Glaucon in the 
followmg manner . 

" And have you further observed that those who have a 
natural talent for calculation are generally sharp at every 
other kind of knowledge , and even the duU, if they have 
had an arithmetical training, although they may derive no 
other advantage from it, always become much sharper than 
they would otherwise have been ? " 

“ Veiy true,” he said. 

Later on a similar conclusion is reached about geometry 
" The inhabitants of your fair city," says Socrates, “ should 
by all means learn geometry Moreover the science has in- 
direct effects which are not small." 

" Of what kind ? " he said 

" There are the military advantages of which you spoke," 
I said ; " and we know, of course, that the man who has 
studied geometry will be wholly and entirely superior to the 
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man who has not, with respect to the better apprehension 

of all subjects." 

" Yes, indeed," he said, " there is an infinite difference 
between them " ^ 

As soon as he appreciates the point, Glaucon fully agrees 
with Socrates, that not only does a training in mathematics 
make a man sharper at mathematics, but more acute in all 
departments of knowledge. 

This notion of the indirect effects of education persisted 
throughout the centuries, for Bacon, in his essay on " Studies,” 
doubtless influenced by Plato, also approved the doctrine, 
thus . " Nay, there is no stond or impediment in the wit, 
but may be wrought out by fit studies , hke as diseases of 
the body may have appropnate exercises. ... So if a man’s 
wit be wandermg, let him study the mathematics ; for in 
demonstrations, if his wit be called away never so little, he 
must begin again If his wit be not apt to distinguish or 
find differences, let him study the schoolmen , for they are 
splitters of hairs." 

The training here, too, is assumed to be of a general nature 
rather than specific, m that the splitting of dialectical hairs 
IS thought to be a good preparation for enabling a man to 
split hairs of other sorts. 

Locke put the matter much more succinctly. " I have 
mentioned mathematics as a way to settle in the mind a 
habit of reasomng closely and in train ; not that I thmk it 
necessary that all men should be deep mathematicians, but 
that, having got the way of reasoning, which that study 
brings the mind to, they might be able to transfer it to other 
parts of knowledge as they shall have occasion.” There was 
a good deal of inconsistency in Locke’s views as to the effects 
of training, as he was largely guided by utilitarian considera- 
tions, maintaining in his Thoughts Concerning Ed'ucation that 
mathematics should be studied for their great practical value,* 
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Nevertheless, the above statement maybe taken as implying 
that the effects of training are of a general nature and not 
confined to the subject in which the training is received. 

This doctrine once known as that of ‘ formal education ’ 
rests on the view that the assumption underl5Tng the thought 
of all the above quotations has a sohd foundation. In the 
great controversy m England m the middle of the nineteenth 
century, concerning the claims of natural science and modem 
languages to be mcluded in the school curriculum, the warfare 
raged chiefly round this doctrine It was claimed by the 
adherents of the classical tradition that classics alone could 
furnish a hberal education, since they demanded a vigorous 
all-round exercise of the active, cognitive and aesthetic facul- 
ties They rejected the view that knowledge which had 
practical utility, or which might be considered as leading up 
to a profession, could have any educative effect on the mmd. 
The classics were " regarded primarily as a species of mental 
gjunnastics, a method of developing the intellectual faculties, 
without reference to the permanent utihty of the knowledge 
conveyed ” ® This seemed to carry with it the notion, from 
which the extreme supporters did not shrink, that it was a 
strong recommendation for these studies that they were dry 
and distasteful to the pupils. 

There was a firm behef aU through the Victorian period 
that classics afforded a mental trainmg or discipline superior 
to any which could be derived from other studies ; and that 
mathematics occupied the second place. As Professor J. W. 
Adamson has pointed out, practices which have begun for 
one purpose often survive after the usefulness has diminished 
or disappeared ; and in due course a doctrme is propounded 
which asserts the mtrmsic excellence of such practices ® The 
classics, from their long tradition in the schools, were defended 
on the ground that they strengthened the mmd, to the ex- 
clusion of any intrinsic advantage attaching to their study 
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This is an admirable instance of the process of rationalisation. 
For the classics, and to a lesser extent the mathematics, were 
well-organised studies, whilst the new studies, especially 
science, were not sufficiently developed to be available for 
school pui-poses. Hence it was easy to be misled into think- 
ing that there was some special disciplinary value in the 
classics denied to other subjects of the curriculum. 

Girls suffered equally with boys under the yoke of the 
tradition, as in several schools they did not, nor were they 
expected to, get beyond the Latin declensions and conjuga- 
tions, but the regime was defended on the ground that rote 
learning was such good mental training. The following actual 
dialogue between Royal Commissioners and a head mistress 
in the year 1866 lUummates the view . 

“ Do you find any difficulty m adequately teaching to a 
girl of ordinary intelligence three languages, such as French, 
German and Latm ? ” 

" No ; but then we confine ourselves to the elements of 
German and Latin, to the grammar of Latin, especially to 
the declensions and the verbs.” 

" With regard to Latin, does your experience lead you to 
attach importance to it as a means of preparing girls for the 
study of English or as a means of giving power to the mind ?' " 

“ I think it is in every way an excellent mental training.” 

"You think Latin grammar a very useful mstrument for 
that purpose ? ” 

" Yes." 

" Do you find the girls learn it readily ? ” 

" As readily as they learn any grammar. Grammar is a 
difficult subject,” * 

Other girls' schools, at that period, taught German in 
place of Latin ; but, lest one should imagine that this was 
due to superior enlightenment, a distinguished head mistress ® 
said that the girls derived as much benefit as the boys, for 
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“ German, we think, answers the purpose of Latm, inasmuch 
as it Jlas a complicated grammar ” 

head master propounded the theory much more bluntly, 
declaring that it did not matter a bit what you taught a boy 
provided that he thoroughly detested it. The object of 
teaching the classics was, m short, to give the pupil a ' mental 
training ’ rather than any positive knowledge of the languages, 
for it was believed that a boy who knew Latin had obtained 
a master-key which he could apply to many a difficult lock 
besides But the supporters of the claims of natmal science 
put forwaid similar views to justify their studies, one of the 
protagonists stating ® that “ the student of natural science is 
likely to brmg with him to the study of philosophy, or politics, 
or business, or his profession, whatever it may be, a more 
active and original mind, a sounder judgment and a clearer 
head, in consequence of his study.” 

We shall now examine the theory that the effects of train- 
ing in one spheie of activity can be, as Locke said, transferred 
to other different spheres , which as is now evident has at 
least the merit of respectable antiquity Is the wisdom of 
the ages justified ? 


EXPERIMENTAL EVIDENCE 

Cause and effect are especially difficult to distinguish in 
this connection and are frequently confused one with the 
other As Plato observed, those who are successful in certain 
branches of study or who have special aptitudes or abilities 
frequently have a better general capacity Instead of the 
special skiU, howevei, havmg produced a better general 
capacity it may simply be an expression of such original 
general power. Thus clever boys in English pubhc schools 
were usually placed on the classical side and naturally did 
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well there and afterwards, leading to the general belief amongst 
schoolmasters that there was some virtue in a classical training 
which fitted a boy to succeed m all departments of life 
With the advent of experimental psychology certain 
methods were devised to cope with the problem, and although 
they have not given an unambiguous answei, at aU events 
they have helped us to realise more clearly the issues mvolved 
and the great complexity of the subject. The earliest experi- 
ment of this nature is due to WiUiam James.'' He con- 
sidered but one aspect, namely, whether training in learning 
one type of poetry would shorten the tune taken to learn an 
entirely different 'kind of poetry For eight successive days 
he learnt 158 hues of poetry by Victor Hugo, the total time 
required being 132 mmutes Let us call this the test material 
or series He then learnt the whole of the first book of 
Paradise Lost in " 20 odd mmutes daily for 38 days ” shewing 
that he must have had astonishmg powers of retentiveness. 
This constitutes the practice material or series. Finally he 
tested himself on Victor Hugo’s poem again and found that 
for 158 additional lines, “ divided exactly as on the former 
occasion,” he required 151 minutes for memorising. The loss 
in capacity was explained by the statement that he was 
" perceptibly fagged with other work at the time of the second 
batch of V. Hugo.” Quite apart from this explanation, it is 
evident that the experiment is too crude and could not be 
regarded as evidence for transfer of the effects of practice 
even if the final conditions had been more favourable and the 
result positive. The method, however, is serviceable and 
indicates the direction along which experimental evidence 
has been sought. 

Preliminary examination by the test material will here- 
after be called takmg the first cross-section, and the final 
test will be named the final cross-section. Any experiment on 
the transfer of the effects of traming may be described as 



r.XPERDir \'T EVTDENC]-: 


201 


taking a in-.i ciois-'oclion by mcrais of siuiablc tccl icnoa, 
then giving a carl am amount of ti.'ining by the praotico 
bciic'", and finally a .strond noca-sociion u taken by means of 
matciial sum la i lo the fii-ii te^i cciicb 

In ouloi to overcome the Jifficuliy of taiying physical 
state'- and moods tthich \itiatcs ibc expciiment of James, a 
lefmcmeiu iti piocedniettas inirocliiccd bj' Aft \V H Winch, 
n.imclv, the method of equal ab'liiy gioiips. By dealing with 
numbci s of indi\ idualb, i f some ai e mote fa tigticd othc-i s may be 
fies'icr and -,o on Set'ool children t\eie divided into gioups of 
equal abilitt ni meinoiy, which was lested by iheir rccniacy 
in repioduting a histoiical pass,ige One of the teams wms 
piacti«ed loi .i couple of weeks in leainmg poetry by licatt , 
the other le.nn had no piactice of Ihi' sort. Finally the teams 
wcie eombined, and a 'coond cioss-scclion was taken again 
by moans of j Jiistoncal passage The piacliacd gioup 
arqnilled themselves betior than llio uiiiiained 

IJi W G. Sleight® miioduccd lurther icfmcmcntsi into the 
experiments moic C'peudhy in the sl.uiitical treatment of the 
rc-uUb The itppiotcmeiU of one ecjii.il ability gtoiip as com- 
pared with anothei , as a result of practice, is usually oxpiesscd 
as a pciccnage of the initial abiht5n buch percentages ari‘, 
howcvci, misleading, for the gieatci the skill alie.idy attained 
the inoic diincult docs it become to make fmtlicr improvement. 
To meet tins diltutilt^ the, .imoiint of impiovoment is usual!}’ 
calcul.itecl m units of standard doMaiion .is was done in a 
•Similar case m the chapter on Observalion Auoihor laci to 
be taken into .iccouiu is that the iiisi test itself gives a definite 
amount of tiamiiig, w'lnch .is om study of Habil Formation 
shewed IS likely to be greaici iliaii any equivalent amount of 
subsequent iiaining. fii order to compnisaic for ibis, only 
tlie differential impiovcmenl of the tiaiiied group o-ver the 
untrained should be coiisideied m chawing intcicnccs 

An experiment w.is made on 84 giils ol average age 12 
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years 8 months, in three different schools. Each class was 
divided into four equal teams by different test series, arranged 
so as to be representative of the many different kinds of 
mental processes involved in memory, such as logical associa- 
tions, reproduction of meaning, verbal and spatial associations, 
etc , and immediate and delayed recall were taken into account. 
The division into four groups of the same average mark 
constituted the first cross-section. One group had no special 
training, but the other groups were practised as follows 
group 2 learnt poetry by heart , group 3 learnt ‘ tables ’ of 
various sorts ; group 4 were tramed intensively to reproduce 
the meaning of prose passages. Unfortunately, neither in 
the preliminary tests nor in the practice was any distinction 
drawn between the habit factor and the memory factor, and 
as we have previously seen it is unreasonable to expect a 
training in learning ‘ tables ’ to mfluence the ability to repro- 
duce meanings. At the end of six weeks a second cross-section 
was taken, each trained group having been treated similarly 
m all respects as regards the technique of training The con- 
clusion of the whole matter was that there was nothing in the 
final cross-section to warrant the assumption of a general 
memory trainmg as the result of specific practice. The effects 
of ‘ direct ’ practice, as might have been expected, were found 
to be incomparably greater than the effects of ‘ indirect ’ 
practice, and the latter did not last much beyond the period 
of practice. Six weeks, however, is not a very great time to 
influence general memory capacity, and the failure to dis- 
cnminate between memory and habit makes the conclusions 
of doubtful value. 

Experiments have been performed to try the effect of 
practising to discriminate shades of one colour on the sub- 
sequent abihty to discriminate between shades of another 
colour , and a clear transfer effect was shewn. 

Professors E. L. Thorndike and R. S. Woodworth made a 
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variety of experiments to find out whether there was any trans- 
fer effect of training in estimating areas, lengths and weights of 
various shapes and size, upon the ability to estimate areas, 
lengths and weights, similar m shape but different in size ; differ- 
ent in shape but similar m size , and different in shape and size. 
Also, they tried to discover the influence of training in various 
forms of obseivation or perception upon slightly different 
forms They found that practice m estimating the areas of 
rectangles from 10 to 100 square cms. resulted m a marked 
improvement The improvement for areas of the same size 
but different shapes was 44 per cent as great ; for areas of 
the same shape but larger, the improvement was only 30 per 
cent as much. For areas of different shape and different 
size the improvement was 52 per cent as great Trainmg in 
estimating weights from 40 to 120 grams produced only 39 per 
cent as much improvement m estimating weights from 120 
to 1,800 grams , whilst training in estimating lines from -5 to 
I -5 inches long (resulting m a reduction of error of 25 per cent 
of the onginal amount) produced no improvement m the 
estimation of lines 6 to 12 inches long. Traming in perceiving 
words containing e and s yielded an improvement in the speed 
of perception of other letters of 39 per cent as much as in the 
ability specially trained, but an improvement in accuracy of 
only 25 per cent as much Trammg m perceiving English 
verbs yielded a reduction m time of nearly 21 per cent, and 
in omissions of 70 per cent , whereas the transferred effect in 
perceiving other parts of speech shewed a reduction in time of 
3 per cent, but an increase in omissions of over 100 per cent. 

The general inference drawn by these observers may be 
given in their own words, smcc it dommated educational 
thought on the subject and is stUl widely accepted. \J Im- 
provement in any smgle mental function need not improve 
the ability in functions commonly called by the same name 
It may injure it Improvement in any smgle mental function 
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rarely brings about equal improvement m any other fimction, 
no matter how similar, for the working of every mental 
function-group is conditioned by the nature of the data in 
each particular case.” They concluded further, that as there 
was some loss of function even with a very slight change in 
the material, and as this loss became greater the more unhke 
the material became, it is " fair to infer that there is always 
a poi^ where the loss is complete." 

\,/Such a conclusion is very nsky, unless it is assumed that a 
mental act is always a mathematical function of its object , 
-■J^and even then the inference is not certain, as two values may 
approach each other as3nnptoticaI[y. 

Results similar to those just considered have been found 
by other mvestigators.® Elementary school children were 
practised in multiplying numbers in their heads, whilst the 
first and second cross-sections were taken by means of stan- 
dardised arithmetic tests, cancellation tests, learning voca- 
bularies, etc. The second cross-section of the practised group, 
compared with equivalent control groups, shewed that the 
transferred effect was greatest in functions most closely related 
in content, and in functions where certain points of procedure 
were emphasised which were the same m the training series 
as in the test series. The gain from practice did not spread 
much to functions having httle in common with the training 
either in content or procedure. 

Another set of school children were trained to read para- 
graphs rapidly, and immediately afterwards to answer ques- 
tions on what has been read, whereas the test material con- 
sisted of certain standardised reading tests and tests on the 
rapidity of perception of words, figures, etc. As before, the 
amount of transferred effect was small and depended on the 
similarity of the material and the method of scoring. Some 
of the transferred effect was due to better technique on the 
part of the pupils in dealing with tests, such as starting 
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promptly, suppressing excitement, learning to reply under 
test conditions, etc. Hence it has been suggested that in 
future experiments the untrained control group should have 
practice in dealing with neutral tests, m order to make the 
comparison fair It ought to be added that m the last two 
investigations ]ust cited the practice periods were not more 
than two or three weeks , a most madequate period on which 
to base conclusions. 

Other observers used as their practice material a code 
of simple geometrical forms. The prmciple of the code was 
explained to a group of students who, havmg learnt it, pro- 
ceeded to transcribe prose passages into code symbols using 
their mental image as the key. For eleven days the group 
were practised for five mmutes twice a day. The test series 
consisted of five different substitution tests, such as tran- 
scribing digits into code s5mibols, or substituting digits for 
letters, etc. One of the tests was the reverse of the practice 
material, consistmg m transcribing code sentences into ordin- 
ary script. These tests and similar ones were given before 
and after the eleven days’ practice both to this group and 
to a control group of students. \/No evidence in support of 
a transfer effect of, the training was obtained. 

An attempt has been made to discover whether the method 
of learning used during the practice period makes any differ- 
ence to the transferred effects For this purpose a simple 
code was constructed in which aU the letters were represented 
by the figures i and 2, and was built up on a definite, simple 
plan One group of students had the letters m irregular order, 
and code figures before them whilst writing, but did not know 
the plan, nor indeed that there was any plan. The other 
group had the plan explamed to them and memonsed it, 
transcribing from the memory of the structure. Both groups 
were practised for 20 minutes daily for 12 days in transcription. 
It IS evident that one group had a mechanical task, requiring 
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little intellectual efEort ; and the other a more rational task 
to perform, demanding concentrated attention. Each group 
had a prelimmary test, the mechanical group in transcribing 
letters into digits and the rational in transcribing letters into 
a code. Similar tests were given at the end of the practice 
penod. The experimenter concluded that a rational method 
of learning, involving the higher mental processes to a greater 
degree, yields a more definite transfer effect of training 

Some recent experimental work has been performed in 
which both the tasks for training and those for testing involved 
simple mechanical dexterity of the kmd employed in factories. 
The subjects, who were adults about to go into industry, 
were paid both for improvement shewn in the tests and in 
the practice. As a result of a fortnight's daily practice for 
six hours a day m a very simple mechanical task no signifi- 
cant difference between the practice and the control group 
was found. The cultivation of one kind of manual skill 
does not seem to improve others of a very similar kind. 

There is one obvious objection that may be taken to the 
expenments described up to this pomt. All pronounced 
mental change is subject to a law of inertia so that the results 
are not immediately apparent, but take time to manifest them- 
selves. By this is meant not only the obvious fact that time is 
required for practice but also, and more important stUl, that 
time IS wanted in the intervals of practice and subsequently 
in order that the effects of training may be displayed. During 
such intervals some change is gomg on in the unconscious mind, 
whereby a better organisation of our experiences is assured 
and they are more firmly knit into the fabric of our mental 
life, ^his is true of bodily equally with mental activities so 
i-that, as it has been well said, we learn to skate in the summer 
land to swim m the wmter. The results of effective training 
cannot be forced. 

Again, objection has been urged against the artificiality of 
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the cxpc] imeiu-, on the ground that the person-,, however well 
iiiclmed, take only a pa^-iing intcicsl in the matter, and so 
the cflccLs of the special liauimg aie suic to be negligible 
It has been lightly insisted that 111 Older to deinonstiatc the 
results of education wc slioiild tij' lo evaluate the elfcets which 
are pioduccd by the actual studies earned on in the schoohoom 
111 a iioimal fashion, instead of substituting aitilicral tasks 
uiidei laboiatou conditions Thcie is much force in these 
criticisms and an attempt to meet them has been made b> 
I’jolC'Sor Thorndike, who is agam to tlic front in these 
re-eaiches, by an elaboiate statistical iincstigauou He 
examined o\cr eight thousand pupils 111 high stliool-. in 
ditfcient toMiis, between the <iges of fifteen to eighteen 
The first cios-j-spcuon was t.ikcii b\ the teacher- and 
con-istcd of a sene-, of composite tests of iiiielhgcnce of 
various kinds, chiefly aimed .11 mca-uiuig the abilities employed 
m l.mguagc and mathematics, but not conrmed to tliese The 
final cross-section was taken by similar tests c\acil>' one ycai 
later, so as to discover the dilicrcncc made by a year’s oiclin- 
ary schooling in tlic abiliue-. examined by the tests In order 
to eliminate the dilleicncc- of jiiacticc value of the tests 
ihcmselves, ceiiain schools employed the tests 111 their final 
cioss-sectioii which w’ere used in taking the first cross-seciion 
in other schools, and vice versa A lecord was made of the 
school subjects studied by' the pupils and the gain- made 
111 the test were put into relation with the subjects sciidied. 
Thus the pupils w'ho sluched English, hi->tory, geometry and 
Latin (say ) were compared with those who noimally studied 
English, liisioiy, geoineti\ and slioji-work “ If other factois 

. arc propeily ecjualiscd or .illowcd foi, the dillcichcc 111 
gam repicscnts the dufercnce between Latin and slioji-work, 
as taught in these school®, in gener.il naming or (li'.cijihn.iry 
value ” 

The list oi subjects stiidiecl by tlie jiiijnls would appal 
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any but an American teacher as they ranged over modern 
drama, community civics, algebra, Greek, horticulture and 
radio. We learn also, to our dismay, that amongst a thousand 
pupils in one town there were over seven hundred different 
programmes of work. However, when we have recovered 
from aU this, we find that the average gain in marks in the 
tests for the year was 23 (these marks being standardised so 
as to be of equal value at all points of the scale) of which 
it was estimated that about 12 were due to special practice 
m the tests, leaving ii as the gain due to maturity and the 
disciplinary effect of the year’s schooling. Seeing that there 
was a greater gam by the bare practice of taking the tests 
once, than was due both to maturity and training combined, 
these figures gave little positive support to the doctrine of 
transferred effects. The final result shewed that there was 
a positive relation between the presence of French or chem- 
istry in a pupil’s programme and gam in the tests, and a 
negative relation between the presence of cooking and sewing 
in a pupil’s programme and gain in the tests. Some sub- 
jects, such as Spanish and English, shewed neither gam nor 
loss. To the positive side also belong trigonometry, physics, 
Latin, mathematics and history, m the order given ; and to 
the negative side, drawing, busmess, civics, biology, steno- 
graphy and economics m decieasing order of merit. It is 
grati£3dng to learn that it is bad to learn stenography and 
business m school, and economics and civics are also not 
above suspicion, if these statistical results are of any value. 
Though why English should have no effect at all is difficult 
to fathom, unless the secret hes in the way in which it was 
taught in these schools. An account of other experiments 
dealing with different aspects of the matter will be found 
in the author’s book. The Mini and tts Body. 
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li Jb now time to make ‘•ome attempt to cvaluaie the 
OMclencc, which at litbl -ight appeaib to be very conlhcting 
TJie CLiiicnily accepted dociimc concerning tlie indirect eJtects 
ol training it based on the following analv'.is Hoih the test 
seriCb and the jiraciicc sciics are believed to cont;iiu common 
elements of foun oi mati'iial or both, and these common 
elements may be called objective idcntiiiCb TJicre can also 
be identny of piocodiire oi .itliiude in coping with the various 
pioblcmb l 3 \ winch is meant an identity in tlic methods oi 
technique employed m Icauiing, iii diipositiona, modco of 
diicciing the attention or unliving rhvihm, coiitiol of nienral 
imagery and so forth In eoniiast with the foimei identities 
ihoae may be distinguished a-, '•ubjectne idemitics, being more 
or Ic'S iinclci tJie subject’s contiol 

Now n lias been a'^scih'd rcjieaictlly that, in all exiieri- 
nicntal eases wlieie tranderc’icc of the ellccts of training has 
been found to take jilacc an essential condition ib the occur- 
rence 01 identical elements of one oi both categories, which 
the sulijcct nirilccs use of coiibCiousl}* or nnwitlingly In the 
expeiimeins on memorising, osumaiing Icngllib u«iiig codes 
and the like tlu-* identical objective faciois arc said to be 
obvious The curious casts of tiansfoioncc of oliects in dis- 
criiTiin.iiiiig colours .is a icsiili of training m distnignishing 
iiuisic.il tones, etc arc said to be cxi)hr.ib]e by the jiicscnce 
of ideiitic.il .subjective lai tors, such as better modes of directing 
the attention oi avoiding distractions But whilst common 
f.ictois aic a necessaiy condition they aie not by themselves 
sullicieiit , for it is aigned that the common elements must be 
separable fiom the comjilexcs in winch they occiii it transfer 
of effects IS to take place As this pioccss of disin-egiation 
can nevci be comj^lcic tlieie must ahv.iys be some loss in the 
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transferred effect, as was indeed noticed in many of the 
experimental results previously considered. Some observers 
have pointed out that certain common factors tend to facili- 
tate the acquisition of a new activity whilst others interfere 
with it, and any transference is due to a balance between them. 

A modified form of the identity theory is a refinement of 
the view of facilitation and interference,^* Improvement in 
any mode of activity is considered to be due to the selection 
and weeding out of elemental abilities. When a new form of 
activity is undertaken the so-called elemental abihties are re- 
grouped. In so far as the individual recognises the similarity 
or partial identity between the two activities, the elimination 
of the unnecessary elementary abilities and the regrouping of 
the others is more likely to occur. The analogy of a football 
side is used to explain this, where improved play may be due 
to greater unity of action. If a new team is constituted with 
a proportion of players from the old team, there will only be 
transfer of the unprovement provided that the new side 
shakes .down into good team work. 

^n the whole, the accepted view amongst experimenters is 
that identical subjective factors play the more important part, 
and these being given, differences m the material are of rela- 
tively little significance in hindering the transferred effect; 
which may take place in spite of great objective differences. 
The importance of the subjective factors has been well illus- 
trated in an investigation on school children conducted by Pro- 
fessor C. H Judd. Two groups of boys were dealt with, and one 
was given a theoretical explanation of the refraction of light, 
whilst the other was left ignorant of the principle. The groups 
were practised in aiming with a dart at a target, seen at an 
angle, under twelve inches of water ; and both groups did 
equally well. Theoretical knowledge of the law of refraction 
did not seem to be a substitute for the necessary practical skill. 
Then the conditions were changed and the depth of the water 
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was reduced from 12 to /\ inches. A maikcd diifeiciicc was 
now’ manifested, lor the boys w'liowcic ignoiant of the piin- 
ciple of lefiacuon weio not aided iiiucli in coping wiiii ilic 
new sini'cUioii by tlicii picviously acquired piaciical skill 
On ilic olliei hand, the boys who knew the piinciple hticd 
iliemsclvcs to llie new conditions vciy i.ipidly. The sub- 
jective conuol of tlicir movemciiis, made possible by Lhcii 
llicorcticcd knowledge, liclpocl to sccuie cilecUve traiisfei of 
the effects of liaming It w'lll be lemembeicd that similar 
resulib were obtained in the prcvioiidy quoted expciimcnts 
on the duicrenl meiliods of leaimng Foi, wJieie !i rational 
pioccdnie was Cinjilo^ed thcic was moie evidence of trails 
feience. Tills provides expciimental evidence, if that were 
necc'-ary, that lulc of thumb mctliodb are devoid of gcncial 
educative value 

Theic is one function vvliicii is common to all nieiiT.il 
proce-'^es, hovvcvci dilicrcnl In consideiing such acliviticb 
as remembering, imagmmg, perceiving, icasoiung and tlie 
like, it IS poiiiilaily sujiposed that the mental activities arc 
divcisc, whilst the objects icfciicd to ni tbe vauotis acts aie 
the same But there is no giound foi believing in diveisc 
kinds of mental activitj , on the conlr.iiy, when the snppobod 
faculties arc thought to be difteicnt it will alwavs be found 
that Uieie aie difieicuces in the natuic of the objects appic- 
hended.i® 'I'lic subjective activity involved is in all cases 
tlic same, nainel} , tlic act of attention So that licrc we have, 
foi what It IS w'oi 111, a function wmtii is common to all mental 
processes , and it is impossible that any real tr.iimng can take 
place without mental activity No doubt facility of atten- 
tion depends on the content attended to, and to that extent 
atTcniion is bjiecific. ICxpeiimeutb such a*: vve liav'c considered 
conducted for a period of clays, weeks, or even a year, can 
hardly be expected to shew the influence of better adapted 
attention in yielding a bcttci all round calibre of mind At 
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this point we seem to approach the limits of the experimental 
method in dealing with the problem of the permanent effects 
of education on general capacity, and we are compelled to fall 
back on the evidence of experience. It seems incredible that 
years of framing with suitable mteUectual material, adapted 
at each stage to the mterest and capacity of the pupil, should 
fail to produce better all round capacity Whether the results 
are measurable is another story, and the question is only 
confused by experiments if the attempt is made to estimate 
intellectual calibre without regard to subjective preference or 
interests 

But. if the experimental method has tended to narrow the 
issue unduly, the mterpretation of the experimental results 
has made matters worse. All reference to common elements, 
factors, and everything of that sort, is psychological atavism. 
It IS an attempt to breathe the breath of life into the 
dry bones of mental atomism. But these bones cannot 
live, for m place of a collection of disconnected elements 
somehow i educed to order by subsequent processes, a psy- 
chology which knows its own business ought to assert that 
contmuity and form are present from the very beginning 
of conscious life. The whole argument of this book, up 
to the present chapter, has been a prolonged protest against 
the attempt to deal with ideas, images, sensations, etc. as 
though they consisted of isolated bits of mental furniture. 
Our conception of the continuity of the mental stream is 
equally valid for movements, and it is erroneous to suppose 
that a bodily habit, for instance, can be formed by the union 
of previously disconnected movements. No amount of 
" shaking down mto team work ” can account for the unity 
of action observable m a habit, if we suppose that the move- 
ments were originally disconnected 
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NEW EVIDENCE AND DIFFERENT INTERPRETATIONS 

The whole question of the effects of training has been 
given a new turn by the researches of the Gestalt psychologists. 
It IS rightly assumed, by this school, that a psychological or 
experienced whole is something more than a mere sum of its 
parts ; in fact it may even stand m opposition to some of its 
parts. Thus an ape soon learns to secure a banana out of his 
reach, beyond the bars of his cage, by draggmg it to himself 
with a stick. If, now, the food is placed m view of the ape in 
a drawer, with one of its sides missing, so placed that the open 
side IS farthest from the bars of the cage, the animal tries to 
drag the food towards itself, but is prevented by the back of 
the drawer Professor W Kohler, who has observed the pheno- 
menon very carefuUy, noticed that the more inteUigent apes, 
after groping vauily for some time, suddenly changed their 
tactics, and pushed the food away from themselves out of the 
drawer and then round it towards themselves, m a smooth 
continuous curve. The less mtelhgent animals required the 
drawer to be turned, so that the open end pomted more or less 
to the side, before they could grasp the situation That 
‘ part ’ of the solution of the problem, which consists m push- 
ing the food away, is not only m conflict with the mstmcts and 
previous training of the animal, but, regarded by itself, is in 
opposition to the problem of secunng the food We must 
abandon the notion of separate elements or parts, and in order 
to understand behavioui m which ends are attamed indirectly, 
by making detours which in themselves are in conflict with the 
ends sought, we must assume that the whole situation has a 
c^tam configuration or shape The solution of the problem 
.dnly occurs when insight mto the configuration is possible 
It IS usual to talk of a flash of insight, and nghtly so, for it has 
been shewn lepeatedly that a true solution is always a sudden 
phenomenon, sharply contrasted with the blmd groping due to 
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trial and error. The more one contemplates it, the more one 
realises, that the situation of the ape with the stick and the 
desired prize resembles that of a man with a pencil and a 
problem to be solved. 

When the open side of the drawer in the above experiments 
is farthest away from the bars of the cage, its position with 
respect to the body of the animal may be described as i8o°, but 
some of the apes do not achieve msight into the configuration 
unless the open side is turned more towards the body, i.e. 
into the position 135° or even 90° Now it was found that, 
if the animal succeeds in solving the problem in one of the 
easier positions, it wdl subsequently transfer the solution to 
the more difficult position One of the less intelligent apes 
proved quite unable to secure the food either in the position 
180° or 135° but was successful at 90°. Immediately after- 
wards, when the position 135° was again tried, it achieved a 
prompt solution, and after that a solution at 180°. A month 
later, an unhesitating solution was accomplished at 180° at 
the very first trial. The mterest in securing food, especially 
bananas, is no doubt a very powerful motive for these animals, 
sharpening their insight into the problem. But, unless we 
assume that schoolboys have less wit than apes, it would be 
a sad confession of impotence to believe that there can be 
no course of study sufficiently tempting to enable them to 
attain msight mto situations other than those in which they 
are trained. Possibly the absence of general capacity, which 
used to be so much deplored, may be due to a lack of interest 
in school studies, so that the effects of school training depend 
to a great extent on stimulating interest in what is learnt. 
Bacon was not so far out when he asserted that ‘ impediments 
in the wit may be wrought out by fit studies,' but only on the 
condition that we interpret ‘ fit ' to mean those that are fitted 
to appeal to the interest or aspiration of the pupils. 

Just as a melody is something more than a mere series of 
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notes, or a sentence something different from a mere collection 
of words, so a problem is a different thmg from the parts or 
elements into which it may be analysed ; it is a unitary whole. 
When a person, or an animal, leams to respond to a given 
situation, what determines his behaviour cannot be regarded 
as the elements of the situation, but must be viewed as msight 
into the meaning of the configuration as an integral whole, 
pfofessor Kohler has mdeed changed the whole problem, by 
demonstrating the fact that msight mto the relations within a 
configuration is the only means of securmg effective general 
training 

The experiments which he has devised are extremely simple 
in their application An animal is confronted with two situa- 
tions and IS trained to seek food with respect to one of them 
Let us call the situation which the animal seeks the ' positive ' 
and the one which he is trained to ignore the ' negative.' 
The animal is taught, let us say, to select the brighter of two 
greys, which may be easily done by placmg equal quantities 
of food on two adjacent papers of these colours , and if he 
chooses the positive colour he is allowed to eat, if not he is 
chased away The procedure is carried out, as long as neces- 
sary, with the colours m different positions until the animal 
unhesitatingly chooses the positive colour. This constitutes 
our old practice series When the trammg has been brought 
to a successful issue a test scries is given This time the 
‘ positive ' colour is retamed, but the ‘ negative ’ is replaced 
by a grey which is brighter than the positive of the test series, 
and which may be called ' neutral,’ since it has not appeared 
in the training series at all. 

On the view that considers that tiansfer of the effects 
of training takes place m response to identical elements, or 
factors, m the new situation, we should expect the animal to 
choose the positive colour, as nothmg can be more identical 
with itself than the same colour. 
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But four stupid hens observed by Professor KShler refused 
to lend support to the theory, as they chose the neutral tint 
in fifty-nme tests out of eighty-five Our inteUigent friends 
the apes chose a neutral-coloured box containing food practi- 
cally every time , and a child who had been trained to select 
a certain positive box containmg sweets, without making any 
false selection, a couple of days later mvariably and unhesi- 
tatingly chose the neutral box. Educational psychologists, 
unlike the child and the clever animals, have chosen the 
identical elements in the traming and test series, in order to 
account for the cases of transference of the effects of training : 
whereas, these experiments demonstrate that the choice is 
determined by the configuration or pattern of the situation, 
the animals responding to the relations between the colours in 
any particular situation Obviously, they have acquired in- 
sight into the relations of a perceived situation, and this 
enables them to cope with a new situation, in which they 
definitely avotd the identical element and respond to the con- 
figuration. It is as though they recognise that the melody is 
the same though some of the notes are different. Hence we 
may infer that, unless a task is carried out with insight mto 
the configuration as a whole, the effects of training cannot be 
transferred. Otherwise the theory of mental discipline is 
sound enough, for the relations are universal, and msight into 
them places the mdividual at a standpoint from which he can 
view a new situation much more readily. \/We see also that 
training which consists of mere practice, however prolonged, 
is not discipline, for the latter implies understanding. 
Valuable indirect confirmation in support of the view here 
taken has been provided by experiments on the establishment 
of conditioned reflexes. Professor Pavlov ” trained animals 
to respond, with fully formed reactions, to previously inade- 
quate stimuli. His experiments led him to the conclusion 
that " any stimulus, after it had become a conditioned stimu- 
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lus, was generalised — that is to say, the conditioned reaction 
was provoked not only by the specially chosen stimulus, but 
by any other of the same type " (italics mine) If dogs and mice 
can icspond to a generalised situation, it is preposterous to 
assert that this is impossible in the case of human bemgs. 


IDEALS 

An important consideration has yet to be dealt with. In 
all mental processes, the material employed in exercising the 
activity can be considcicd from the pomt of view of its worth 
or value to the peison Expeiunents have been tried to dis- 
cover whether the habit of pioducmg neat work m one school 
subject, say arithmetic, will result in an improvement m 
the neatness by the scholars m other school subjects, e g 
language or spelling papers Although a great improvement 
was shewn in the aiithmctic papers “ the results were almost 
startling in their failure to shew the shghtest unprovement in 
language and spellmg papers ” Anothei obseiver, however, 
by carefully cultivating a special regard for neatness on the 
part of the children, and enlistmg their regard for its value, 
found that improvement was shewn m directions otlier than 
the one especially tramed 

A review of the evidence which has now been presented 
leads us to reahse that the whole problem of the effects of 
training must be viewed from a different angle We must 
turn from the sphere of psychology to the realm of ends. 
For, if immediate lesults are aimed at, without considenng the 
ultimate aim of education, it is possible to acquire a high 
degree of particular skill without aflectmg general capacity. 
Where, on the other hand, an ideal is consciously pursued a 
motive is at work which is capable of changmg the whole 
mental outlook, since it is of the nature of an ideal to engender 
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a ‘ divine discontent ’ with whatever falls short of it. To 
revert to our original example, a training in mathematics may 
produce exactness of thought in other departments of intel- 
lectual work, and a love of truth, provided that the training is 
of such a kind as to inculcate an ideal which the pupil values 
and strives to attain. Faihng this, Glaucon's observation 
that he had " hardly ever Imown a mathematician who was 
capable of reasoning " is likely to be repeated, In order to 
justify the universal tradition, which decrees that everybody 
should be taught mathematics, modem mathematicians are 
taking the line that the Greek view of the object of such study 
is the correct one, namely, “ to make more easy the vision of 
th^idea of good.” As an emment authority has well said, 
y^very great study is not only an end in itself, but also a 
means of creating and sustaining a lofty habit of mind • and 
this purpose should be kept always in view throughout the 
teaching and learning of mathematics ” 

The following remarks made by a man who left the Univer- 
sity and shortly afterwards was engaged as a missionary in 
the remote parts of Southern India, lUummate this point of 
view. “ I entirely agree that Cambridge ought to provide 
us with learning, practical ability and character. Now 
Cambridge entirely failed to give me anythmg directly useful 
for my work. I learnt, for example, nothmg whatever about 
South Indian devil-worship and demoniac possession ; and 
of the many things which I did learn, hardly one is of any 
direct service. . , , And yet I have not a shadow of ill-feeling 
towards the University. ... It is true that the learning 
supplied by Cambridge is here almost useless. The knowledge 
of Greek may have no commercial value to a missionary , 
and yet the learning of Greek must have had a share in pro- 
ducing a frame of mind which finds pleasure and satisfaction 
m mastering the intricacies of a language whose vocabulary 
is as large as that of Greek, and whose construction is as 
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idiomatic as that of French. It is true that practical ability 
is not greatly fostered by the Secretaryship of many Cam- 
bridge societies. But after aU, the ultimate problems of 
organisation are concerned much more with men than with 
figures and diagrams.” These pertinent observations help 
us to realise that there aie other ways, than experiment 
and statistics, of evaluating the effects of education. 

^ All roads thus converge to the same point, and it is evident 
that the ultimate aim of effective traming is a moral one. 
consisting in loyalty to ideals A traming which is confined' 
solely to loyalty to an institution wiU not necessarily lead to 
moral conduct The love of a school, because it is ours, or 
because it has a fine tradition and a long history, is no doubt a 
stage in moral growth ; but only the first stage. If it stops 
at this point, the training is of limited value. The idea of 
honour, which is based on the approval or disapproval of a 
particular group of persons, is not necessarily a sound basis 
for moral conduct Co-operation in games and pla5dng for 
one’s side may mdeed produce ideals of altruism and self- 
sacrifice in later years, but solely on the condition that the 
general tone of the school is sufficiently sound to make the 
pupils prize these as of exceedmg worth. The motive must be 
allied to religion, or, at all events, rest on the conception of 
honour for honour’s sake if it is to affect a person's whole 
outlook. By this means alone does ' playmg the game ’ 
constitute a sound preparation for playmg the game of hving. 
If the ethos of the school is not m harmony with these 
ideals, very good team work is not mcompatible with a 
subsequent narrow selfish outlook on life. 
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SUGGESTION 


Natuie of Suggestion — Influence of Preperception — Personal Factor — 
Mental Content in Suggestion — Method and Suggestion 

THE NATURE OF SUGGESTION 

The term, suggestion is used with veiy different connotations 
m different contexts. Perhaps the most frequent use, in 
ordinary discourse as opposed to psychological or medical 
discussion, is in the sense of stimulating ideas Any book 
which stimulates reflection along the lines laid down by the 
author, or kmdred hnes, is said to be suggestive ; and in a 
similar manner a suggestive teacher is one who arouses reflec- 
tion on definite hnes, by making certain particular directions of 
thought appear interesting, or likely to lead to that which is 
interesting. In such cases the author or teacher conveys the 
impression that he has touched only the fringe of the subject 
or has given a bare hmt of possibilities. The essential feature 
of this use of the term appears to be, that the process of associa- 
tion goes on smootlily and unconsciously along novel paths, 
without appreciable effort on the part of the person suggested. 
New lines of association are, as it were, opened up or new 
points of view indicated, which would not have occurred to the 
person if left to himself, but which occur unwittingly and seem 
luminously clear when the initial unpulse is given by another 
person. In this case, the ideas aroused in the subject’s mind 
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are, of course, his own, and he rs exerting his own mental 
activity, though he would not have done so but for the sugges- 
tions given by the teacher. 

When, however, the ideas themselves are introduced by 
another person, and their energy is not dependent on the sub- 
ject's own activity , we are approaching the region of abnormal, 
or, at aU events, of h5rpnotic suggestion. In this latter sense 
suggestion has been defined as " the mtrusion mto the mind of 
an idea , met with more or less opposition by the person , 
accepted uncritically at last , and realised unreflectively, 
almost mechanically ” ^ The pomt of contact between these 
two different meanings of the term hes m the fact that the 
impulse to activity or belief is msinuated by another person. 
It is important to observe that, the first of the two meanings 
indicated above, i.e. the popular use of the term expresses 
the more fundamental idea of the phenomenon of suggestion, 
and the latter or medical use is an artificial one which tends to 
obscure the nature of the process. Perhaps the common 
meanmg is best brought out by Dr Rivers”s definition of the 
word suggestion as "a comprehensive term for the whole 
process whereby one mind acts on another unwittingly." 
The latter meaning is then a speciahsed and artifiaal variety 
of the general process of suggestion, the artificiality lymg in 
the witting use of a process which normally occurs unwit- 
tingly. * For educational discussion the former meaning is the 
aU important one, but the latter is not to be neglected, since 
there are regions of conduct or behef m the moral world where 
suggestion of the latter kind is educationally not only justifi- 
able, but the most effective procedure to adopt. This is hap- 
pily illustrated by the saying, attnbuted to Pascal, that men do 
not go to church because they are rehgious, but that they 
aie rehgious because they go to church. So honour, duty, 
loyalty, etc may be cultivated by suggestions received 
from those around us who are honourable and loyal, and whose 
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example is infinitely more potent than any direct teaching 

can be 

Much of our knowledge of suggestion is derived from a 
study of abnormal suggestibility, as illustrated by cases of 
hypnotic suggestion. H5ipnosis is a drowsy or semi-drowsy 
state brought about by bodily relaxation and stillness, accom- 
panied by the fixation of attention on some monotonous sight 
or sound, such as the ticking of a clock, or a light. Now it is 
believed that, m addition to the normal waking self, every 
person, normal or abnormal, has a sub-waking or secondary 
self sensitive to external impressions. In normal waking hfe 
the two selves are so completely co-ordinated as almost to 
blend into one, and the relation between them has been well 
compared with that of a broad stream in which there flows a 
current, with no fixed line of separation. 

The hypnotic state is distinguished by the fact of dis- 
sociation, by which is meant that the secondary self is cut 
off, more or less completely, from the waking or primary self. 
When the person wakes fiom the state of hypnosis there is 
complete amnesia for the suggestions made to him in that 
condition, until the tune comes to carry them out, when he 
acts m accordance with them, without realising their origin , 
and is under the impression that he is acting without con- 
straint. If, then, he is challenged to give a reason for his 
action, he will usually invent one which makes his act more 
plausible to himseh ; m other words, he tries to rationalise 
his conduct. Conversely, m the hypnotic state there is amnesia 
for the events in the waking state, but a memory of the ideas or 
suggestions previously experienced during hypnosis. There 
are, as it were, two disaggregated streams of mental life each 
carrying its own memory. Now, when a person is hypnotised, 
i.e. when the control of his critical waking self is removed 
by causing dissociation, any suggestion made to him may be 
carried out in the subsequent waking condition, provided that 
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it is given emphatically, and repeated. Vthe more direct the 
suggestion is made the better, and, as the suggestions are 
received uncritically, and earned out literally, any indirectness 
m the command wUl militate against the proper effect of 
the suggestion. These observations have been summarised 
m a so-called law of suggestibihty, namely, that abnormal or 
hypnotic suggestibihty varies as direct suggestion and inversely 
as indirect suggestion. In contrast with this an attempt has 
been made by Dr B Sidis to prove that in the waking state the 
effectiveness of a suggestion depends on its indirectness , so 
that normal suggestibihty vanes as indirect suggestion and 
inversely as direct suggestion. The method adopted to arrive 
at this law was to exhibit to the persons certain series of 
letters or figures, one at a tune, arranged in various ways, or 
to shew senes of coloured cards of various shapes or positions. 
Immediately after the exposure of a complete series, the 
person was required to write down whatever letter, figure 
or colour, according to the material used, occurred to his 
mind. By the arrangement, position or frequency of the 
letters or figures, and the more or less abnormal position of the 
coloured cards, or the surroundings, it was hoped to mfluence 
the subj ect's choice m defimte directions. Sometimes a colour 
or a letter was verbally suggested whilst the subject was being 
shewn the objects It was found that the more the person 
realised that his choice was being determmed, and this was 
especially the case with verbal suggestions, the more opposi- 
tion was aroused so that the choice was contra-detei mined 
by the suggestion , hence the above rule. 

The experiments, how'ever, are not very convincing, and 
common experience, apparently, shews that for the great 
majority of normal people direct and repeated suggestion is 
effective. And the phenomena of crowd psychology shew 
that people will do what is most emphatically and directly 
suggested to them, despite their own immediate and remote 
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interests. How otherwise could the spread of advertising 
be accounted for ? The purpose of an advertisement is to 
influence choice or belief uncritically This is sometimes 
veiled by more or less ingenious attempts to present the 
advertiser’s reasons in a plausible form. Yet the suggestion 
to buy is followed by large numbers of people, who are per- 
fectly well aware that the advertisement is designed to produce 
belief without cntical thought. Thus, although normal per- 
sons appear to be suggestible in any sphere of conduct or 
belief in the mverse ratio of their knowledge, the lule is by no 
means absolute The utility of a transport company, for 
example, ought to be estimated by the comfort and con- 
venience of the travellers, but they usually attiact travellers 
successfully by publishing statistics of the large numbers who 
travel daily, though the larger the numbers the less the 
comfort of those who make use of the facilities The common 
" cold in the head ” is the result of mflammation produced by 
foul au leading to congestion of the mucous membrane and 
may be alleviated by a current of fresh air , yet the vast 
majority of people avoid a draught because they are re- 
peatedly told that this will bring a ‘ cold,’ though the only 
method by which a current of cool air in a warm room can 
produce a ' cold ’ is by suggestion. Piofessor L. Hill the most 
competent authority on the subject has given the opinion 
that " A very great influence for ill acting on the health and 
stamma of children is the belief, current among all classes, 
traditionally handed down by grannies and mothers, and stiH 
taught in the advice given by many, if not most, medical 
practitioners, that exposure to cold is the gieat cause of 
illness. This belief leads to ovcr-clo thing and coniineraent 
indoors, over-coddling and debility of body, and weakening 
of nervous strength and stability." 
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THE INFLUENCE OF PEEPERCEPTION 

In the chapter on Observation the influence of preperception 
in determining our present thinkmg was described m detail 
and the section should be read again at this point It is shewn 
there, that our present perceptions and ideas are determined to 
a considerable extent by expectations founded on our past 
experience. Binet ^ has made a special study of the influence 
of expectation, by experiments on school children, and has 
thereby added to our knowledge of the process of normal 
suggestibility His procedure consisted of arousing a pre- 
conception in the mind of the individual scholar, with as httle 
personal influence as possible, so that the idea was apparently 
auto-suggested. In other words, the scholars developed an 
idea, as a result of their experiences, which was then applied to 
later perceptions, where it did not fit. Such preconceived 
ideas, which function more or less automatically in later per- 
ceptions, are called by Binet directmg ideas He found that 
some scholars, and later observers have noted the same 
phenomenon in adults, behave like automata ; they act con- 
stantly in accordance with the directmg idea, without varia- 
tion, whilst others who are also suggestible are not automatic, 
sometimes carrying out the idea and sometimes refraining. 

It IS, of course, obvious that all cntical thought involves 
directing ideas by means of which the reflection is guided. 
The difference between cntical thought and behef, and sug- 
gested ideas or actions lies, not in the presence of directing 
ideas but in their origin , and also in the fact that m the latter 
case the directing ideas are dissociated from the main stream 
of consciousness, forming part of the sub-waking self. 

Suppose a series of Imes of the following length namely, iz, 
24, 36, 48, 60 mms. are drawn vertically, side by side, at about 
one centimetre apart Anybody looking at the senes will 

9 
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immediately get the impression that the tops of the lines are 
growing m length at a uniform rate. It makes no difference 
to the impression of uniform growth whether the lines are 
exhibited simultaneously, oi one after the other, at short inter- 
vals of time. Now Binet shewed such a series of lines suc- 
cessively, followed by about twenty or thirty others all of the 
length of the last line, i.e 6o mms. The children experi- 
mented upon were asked to mdicate, by means of dots on a 
sheet of squared paper, drawn at appropriate heights above a 
base Ime, the length of each immediately after it was shewn. 
Nothing was said about the lengths of the lines, except that 
they were to observe carefully and shew the lengths that 
were exhibited as exactly as possible, and they were warned 
that some people went wrong and mistook the lengths shewn. 
Despite this warning, the great majority of the subjects 
contmued to make the hues increase after the fifth, when in 
actual fact all the rest were of the same length. The idea 
given by the first five, that there is a regular increase of length 
through the whole senes, becomes a directing idea agamst 
which most of the subjects struggle in vain. Subsequent 
investigation has proved that suggestibility, as shewn by 
this method, decreases in a regular manner between the ages 
of seven and twelve. Some children, indeed, especially 
yotmg children and mentally defectives, continue to make the 
lines increase through the whole series. With the majority, 
however, there is a continual struggle between the directing 
suggested idea of increase and critical judgment, as shewn by 
the effort to draw what is actually seen. Examination of the 
individual performances demonstrates that children belong to 
different tjqies and it is interesting to observe that the author 
of this book, expenmeniing in the same fashion, found these 
same types amongst university graduates. 

Very few subjects resist the suggestion altogether, i.e, 
one or more lines after the fifth continue to shew an increase. 
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Some increase the length for severail lines after the fifth, and 
then brusquely recover and throw off all suggestion in all the 
subsequent lines. Others correct themselves after acting on 
the suggestion for some time ; but the corrections are not as 
great in value as the subsequent increases, 1 e. the suggestion 
continues to act and correction is constantly made, but critical 
thought IS too weak to counterbalance the suggestive effects; 
so that on the whole there is an increase m length till the end. 
A third type carry out .the suggestion till the end of the series 
without correction, but the mcrements get smaller after a 
certain point It is as though the suggestion had a certain 
momentum which it steadily loses, but there is no sudden 
recovery as in the case of the first type. The fourth or auto- 
matic t5q)e carry out the suggestion all through the series 
without correction, the increments bemg the same all through , 
so that there is a steady and regular increase of length from the 
first to the last line, exactly in accordance with the original 
model of the first five lines. But the most interesting group, 
and the most frequent, is that which may be called the 
rhythmical type. Just as with the first type these subjects 
brusquely correct themselves after carr3nng out the suggestion 
for a short time, but they immediately act on the suggestion 
agam and then correct themselves, and so on until the end. 
Here there is a constant alternation between automatic action 
and critical thought , but unlike the second type there is no 
increase of length, but a sort of hovering round an average 
length As was said above, this is the most frequently occur- 
ring type of normal suggestibihty, and most subjects shew a 
tendency towards such a mode of reaction, even when they can 
be definitely assigned to one of the other groups In short, 
suggestion follows the law of aU livmg processes in being 
rhythmical. The peiiodicity of the rhythm varies from 
individual to individual but the results shew a continual 
alternation between automatic and critical response. 
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An experiment similar to the one described above on 
progressive lines has also been devised with progressive 
weights. A series of weights, looking exactly alike, is placed 
on a table and the pupils are instructed to lift each weight 
m turn to a certain height, and to say whether it is heavier or 
lighter than, or equal to, the preceding weight. The series is 
as follows, namely 20, 40, 60, 80, 100 grams followed by a 
further eleven weights aU of 100 grams each : and it will be 
observed that the first five regularly increase so that a direct- 
ing idea of progression throughout the series is suggested. 
In some experiments the method was varied slightly and the 
weight of the first box was stated to be 20 grams and the 
pupils had to guess the weight of all the succeeding boxes. 

The sixth box m the series was frequently said to be lighter 
than its predecessor owing to the fact that the pupils expected 
a. heavier box, and made too much effort in lifting it. Such a 
\/contrast between expectation and reahsation is not uncommon 
in psychological work. But the notable feature to observe is 
that, not only was the weight of the sixth box mistaken, but 
the tenth and fifteenth were also frequently said to be lighter 
than their respective preceding boxes This affords another 
instructive example of the rhythmical nature of mental 
activity, for an expectation once made tends to recur at 
periods, though the reality offers no justification for it. 

If we compare the two different methods with the weights 
it win be seen that the latter is more difficult , for the subjects 
have to estimate the weights instead of merely deciding 
whether one is heavier than another It was found that the 
pupils were more suggestible when dealing with the more 
difficult task. For the theory of education this is a point of 
fundamental importance, since if a suggestion is to be given 
to normal persons, the more difficult the task on wliich they 
are engaged the better. In fact, a casual suggestion made 
when the pupils are exerting their mental activity to the 
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utmost in some other direction, is much more likely to he 
effective than one made impressively when they are attendmg 
to it alone The reason for this lies m the fact that, by the 
former method, dissociation is brought about, so that the sug- 
gested idea appears as though it were auto-suggested. Hence 
it IS often useful to introduce suggestions casually, whilst the 
pupils are intently engaged m their ordinary school work. 

An important characteristic of action or behef, due to sug- 
gestion, is seen in carrying out experiments of the nature 
described above, and is equally evident both with children and 
adults In the case of the progressive series of lines it wiU 
be remembered that the subjects are not only told to draw 
what they see, but they are also warned that many go wrong. 
Nevertheless, it is found that nearly all subjects invent absurd 
reasons for their errors when these are pointed out to them. 
If they are pressed, they wiU give two or three different explan- 
ations of their conduct, none of which has any relation to the 
real reason which prompted them The obvious reason for 
continuing to make the progression is, either that they cannot 
help themselves, or that they were paying msuf&cient atten** 
tion, but neither of these is ever adduced. This feature of the 
suggestible state is much more marked in h5q)notic suggestion, 
but is a constant character of normal suggestibihty. Again, 
it must be remembered that some persons take a suggestion 
for emotional reasons and others from intellectual causes, but 
in neither case is the real ground for action known to the 
subject 


THE PERSONAL FACTOR 

Experiments of the kind we have been discussing are apt 
to obscure what is perhaps the most important feature of 
suggestion, namely the personal element ; this being the real 
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ultimate ground of all the phenomena. In many cases some 
object such as a diagram, a picture or written instructions 
convey suggestions which the subject carries out, and it is 
customary to contrast these as impersonal suggestions, with 
the more personal examples in which the suggestion is given 
verbally or proceeds by imitation. Sometimes, too, the sug- 
gestion appears to come directly from the subject’s sub- 
wakmg self. But in all these instances, i.e. both so-caUed 
impersonal and auto-suggestion, the personal factor is opera- 
tive though, it may be, mdirectly ; and the only proper line 
of division is between direct and mdirect suggestion. Bmet’s 
progressive lines and weights give nse to an apparently auto- 
suggested directing idea, solely because Binet himself has 
arranged the conditions, and he is ultimately responsible for 
the suggestion When any subject accepts the suggestion 
given by the lines, what is really mfluencing him is, not the 
objective figure, but the fact that he consciously or uncon- 
sciously supposes that the experimenter has drawn the lines 
with some purpose. 

Where the personal factor is at a mitumum, or operates 
through a set of pre-arranged conditions, we may caU the 
suggestion indirect, whilst suggestions which are effective 
- primarily owmg to the authority or prestige of the person may 
be distinguished as direct. In the former case the personality 
of the experimenter is more or less in the background, whilst 
it is in the foreground in the latter. The chief difficulty 
ordinarily encountered in making a duect suggestion lies in 
the fact that it is apt to arouse opposition and result in contra- 
suggestibilityi This is the reason that often makes direct 
moral training so ineffective with normal schoolboys. They 
resent any direct mterference with their established code of 
conduct or their customary ideals, and consequently direct 
instruction about loyalty, honour, courage and so forth is 
either ignored or derided with some contemptuous term. Let 
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them, however, encounter examples of these as they occur m 
their normal school Hfe, or in their reading of literature or 
history, or in some admired hero, and the state of affairs is 
immediately changed, they are now ready to approve of 
them with enthusiasm and adopt them as their own. 

The conception of schoolboy honour referred to in the 
preceding paragraph is largely the result of tradition, and has 
been responsible for a good deal of harm Custom prescribes 
that a boy must never give information of anything occurring 
in the school which affects another boy, even though the 
happening is somethmg evil. There are mdications that some 
schoolmasters are dissatisfied with the results of this tradition, 
and are determined to challenge it on moral grounds. To do 
so requires much courage, and it will only be possible where 
there is a strong mutual affection between the master and his 
boys, so that he is really in loco farenUs, and the boys are per- 
fectly frank with him. The practical method of dealing with 
the situation by direct mstruction has been so admirably 
expressed in a book by a schoolmaster * that a somewhat 
lengthy quotation is permissible. It must be premised that 
the author is speaking as a preparatory schoolmaster, but 
there is no reason to suppose that a similar procedure is 
not equally applicable by any housemaster. 

After dealing with the paramount impoitance in aU educa- 
tion of religious mstruction he proceeds : “ As soon as a boy 
has been in the school long enough for the Headmaster to feel 
certain he has gained his confidence and that he will talk to 
him freely and truthfully, he has his first serious talk with 
him. The period varies, of course, but usually it would be 
during a boy’s second term At this first talk — the first of 
many — the Headmaster lays the foundation of all his future 
training. He must explain exactly what is meant by truth, 
honour and unselfishness, and what their value is in life. 
He must shew why one should be truthful, why unselfish, etc. ; 
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it IS not enough merely to lay down the law. For instance, 
it is easy to explain that our tendencies either get better or 
worse as we grow older. If a boy is inclined to tell lies and 
he continues to do so, he will grow up a man whom people 
cannot trust and therefore will lose his chance of doing his 
real share in the world. If, on the other hand, he learns how 
to be truthful, he wdl grow up a person in whom people have 
confidence and he will therefore have great opportimities for 
doing real good m whatever path of life he adopts This sort 
of idea, if developed with further examples, will very soon 
shew a child that telling lies for the sake of a passing or 
apparent benefit is a very poor idea compared to all that hangs 
on the habit of truth. He must be shewn, too, how closely 
allied are truth and beauty, and that beauty of spirit could 
not go side by side with falseness. It is so easy in such a talk 
to develop theme after theme which appeals to the child's 
natural love of beauty and idealism. Honour, being a com- 
prehensive term, includes such things as purity of speech and 
action, decency and so on.” 

Now follows the break with tradition The boy having 
been shewn that the tone and reputation of the school depends 
on the character of the pupils, he goes on " Each boy must 
understand how his actions react for good or bad on someone 
else. Having made all this clear in much greater detail and 
at much greater lengtli than it is possible to put on paper, 
the Master comes to the most difficult part of all. He explains 
to the boy that in most ways it is by his own example that he 
can help most, that it he and others succeed in bringing their 
characters up to the scratch, they are doing their job up to 
that pomt, simply by the force of example, than which there 
is nothing more mfectious ; his friends will quite unconsciously 
do what he does in a great many ways ; it is the herd instmet. 
But he will point out, there is another way in which they can 
help more actively by direct co-operation with him. If ever 
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there were an offence against honour, for instance, if ever 
the boy heard another spealang or acting in a low or vulgar 
way or doing a mean or dishonourable action, he is expected 
to come and teU the Headmaster. The boy naturally hesi- 
tates, thinking that this would be sneaking. The Headmaster 
thereupon assures him that the last thing in the world he 
desires is sneaking and pomts out, for example, what ‘ sneak- 
ing ’ is, namely, when one boy reports another and gets him 
mto trouble. II this should happen, the former would be 
sent about his business, and deservedly so What he is 
suggesting, however, is a very different thing , it applies to 
questions of Honour as explained— not to such matters as 
ordinary school rules, etc., and, mark it well, for this is the 
kernel of the whole thing — there ts no punishment. In other 
words, if a bad thing, however elementary, happens in the 
school, it is an understood thing among all the boys that the 
Headmaster shall know — for one reason only, in order that it 
may he put rtght." 

The author of this quotation is firmly convinced on the 
basis of his experience, that the healthy schoolboy responds to 
such direct training, and he hopes by converting others to his 
view eventually " to root out the bad old conception of school- 
boy honour and to substitute something higher, nobler, more 
inspiring,’' which wiU react on the whole of hfe. 

\/2{u, however, depends on the personality of the master 
and his ability to impress the boys by his smcerity, so that 
they trust him absolutely. In order that instruction in such 
matters may be received with the minimum of opposition the 
person giving it must be endowed with sufficient prestige to 
keep contra-suggestibility within bounds Prestige may de- 
pend partly on position, authority, athletic ability and so 
on ; but above all, to be effective in moral training, it requires 
transparent sincerity and conviction. Again, despite a popu- 
lar belief to the contrary, schoolboys by no means despise 
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learning if it is carried easily, and accompanied by ability to 
control them ; and a scholar possessed of this power carries 
much prestige, especially with older boys Always, the person 
as a whole is involved, and anybody lacking in personality and 
powers of disciplme, however well endowed with other quali- 
ties, is incapable of any suggestive or direct influence on his 
pupils. 

To return to our experimental observations, which may 
appear as an anti-climax after the above digression. A var- 
iant of the progressive-line experiment was included by Binet 
in his ‘ mental tests.’ Six pairs of lines, each pair being drawn 
in the same straight line, are shewn consecutively ; and, whilst 
in the first three pairs the right-hand hne is always longer, m 
the last three it is of the same length as the left-hand line. 
The child tested is asked which of the two lines is longer in each 
pair. As a mental test of mtelligence this paiticular example 
IS now regarded as practically worthless, and in some versions 
of the mental tests is accordingly dropped out. Dr Buit, who 
applied this test to a large number of children, m schools of 
different status, noted the curious fact that such a test of sug- 
gestibihty, and indeed other tests of critical shrewdness were 
relatively easier for children of inferior social circumstances. 
He explains the difference thus : ® " The shrewd slum child 
unblushingly recognises that the exammer is setting a trap for 
him. The child of nicer manners hardly entertains such a 
suspicion, and conscientiously searches for minute differences." 
We must be on our guard against attributing to bare sug- 
gestion what is due to mere complaisance This was amus- 
ingly illustrated by a French child of seven, to whom a senes 
of colours were shewn by a foreign lady working under Binet’s 
directions. As each colour was displayed the child was asked 
to name it and afterwards to wnte the name , the suggestion 
that it was some other colour was made verbally whilst the 
child was writing, and he apparently accepted the suggestion. 
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Later he said to his teacher, " That lady is not French ; in her 
country the colours are not the same as ours.” 


MENTAL CONTENT IN SUGGESTION 

So far we have considered the effects of suggestion in 
influencing action or belief. But a more difficult problem 
arises when an attempt is made to mvestigate the suggestive 
consciousness itself. This may be illustrated by a tale told 
by Rayleigh in his observations on lighthouses. Tests were to 
be made on a new type of lighthouse lamp, which was to be 
substituted for the old at a prearranged moment. Several 
observers were on board a yacht taking notes and each wrote 
down independently his impressions Some thought the new 
lamp was an improvement, others thought it was the reverse. 
But when they got back to shore it was found that, owing to 
some misunderstanding, the change had never been made at 
all® Now, did these Trinity House brethren on the yacht 
experience a change in sensation, or did their mental imagery 
intervene so that they ignored the sensation and reacted to 
the image, or finally was the effect purely motor, so that they 
responded automatically, at the prearranged moment, by writ- 
ing, in entire independence of their mental content ? The las^ 
of the three possibilities named would imply that suggestion i| 
merely an automatic response, m which the verbal suggestion! 
can do the work of an adequate sensory stimulus. 

It is obvious that it is only by the careful introspection of 
appropriately tramed persons that we can hope to get some 
light on this question, and aH discussion about suggestion in 
the absence of knowledge concerning the suggestible person’s 
mental content is apt to be hazy. In some experiments to 
elucidate the pomt the subjects were university students or 
lecturers, highly trained in introspective psychology, and the 
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work extended over a period of two years.’ The observers 
were informed that a stimulus would be given and then fol- 
lowed by a second, and they were to report when they felt the 
latter, or that a contmually changing stimulus would be 
employed and they were to respond when they observed the 
change. In every caae where a stimulus, or a change of 
stimulus, was employed its intensity was supraliminal, but the 
suggestions always ran counter to the actual stimuli employed. 
The kind of stimulus or change will best be appreciated by a 
couple of examples. A series of ten balls were dropped suc- 
cessively from a height and the observer had to state whethei 
he heard the noise of the fall in each case. Eight of the balls 
were of lead giving a definitely supraliminal sound, and two of 
them, used in varying places in the scries, were of cotton. 
Sometimes a white hght of a given intensity was employed 
and its intensity was dimimshed so as to produce a noticeable 
change, but the observer was told that he was to report when 
he noticed an increase of brightness. Or agam, the experi- 
menter started with a red colour on a colour mixer, and gradu- 
ally introduced yellow, but stated that he was introducing blue, 
and the observer had to state when he noticed the colour 
change Control experiments were employed, in which the 
changes were what they were stated to be ; but strangely 
enough this made no difference to the observer, for the replies 
given were the same m both the experiments and the controls. 

There were ten subjects, five men and five women ; seven 
were suspicious of the experiments, and aU shewed from time 
to time that they thought that the investigation was other 
than it purported to be, namely an examination of their 
sensory acuity. Consequently they were ideal subjects to 
determine the point at issue. 

The results of the experiments and introspections shewed 
that the observers were of three tsqies ; though as usual in 
psychological classification mixed types occur. The first kind 
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of suggestive consciousness may be called the motor-type m 
which the verbal suggestion is, as it were, carried across to the 
motor response immediately, as though the sensory data were 
irrelevant Many so-called sensory suggestions are of this 
nature. The muscular organs are in a state of tension ready 
to “ go off of themselves ” when the verbal suggestion is given 
by the expeiimenter With subjects of the second type there 
IS stated to be considerable relevant mental imagery, cor- 
responding to the suggestions made, i e. preperceived imagery 
which gives a new context to the stimulus The stimulus 
here is not the bare objective sensation, and the response made 
to it accordingly is the expression of an imaginaUy modified 
situation. Consequently, the subject is reacting not to the 
stimulus but to his own aroused images Finally, we have the 
sensory type where imagery is lacking, or is fleeting and 
irrelevant, and there is no motor preadaptation An instruc- 
tive case in point illustrating this last t5q)e was furnished by 
one subject, who responded to a suggested unpleasant smeU, in 
the absence of any odoriferous stimulus, by a watering of the eyes 
and the assertion that the odour was decidedly disagreeable 
The conclusion of the whole series of experiments is summed 
up thus' "In certain departments of sense, a verbal suggestion 
may arouse conscious processes which are, phenomenologi- 
cally, identical with those ordmarily aroused by an adequate 
stimulus or change of stimulus." Only this tjqie of suggestive 
consciousness furnishes evidence of a truly sensory suggestion 
The importance of the above described observations lies 
in the fact that a similar state of affairs is probably met with 
on the ideational level, though there is no experimental evi- 
dence at present to confirm it. Investigation m this direction 
is the next obvious step to be taken in the understanding of 
the mental processes involved m suggestibflity. When a 
person carries out a suggested idea we have no reason, at 
present, to assume that he has realised the idea or that he is 
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not acting in accordance with some other idea ; since he may 
be of the motor type, responding automatically or of the 
imaginal type acting in response to a self-aroused idea. Only 
when we are certain that he belongs to the last of the three 
types can we be assured that the suggested idea is really 
operative in influencing his action or belief. 

There is a popular behef that women are more suggestible 
than men, which is founded partly on the rapid spread of 
changes in fashion and dress, etc. But there is no convincing 
evidence in support of the belief. In the experiments we have 
dealt with in this and preceding sections no difference has been 
discerned between boys and girls or men and women. More- 
over, if women are more liable than men to copy fashions in 
dress, we have no reason to suppose that they copy other 
things more readily. The assumption that a person who is 
more suggestible in one sphere of conduct or belief is there- 
fore more suggestible in other spheres has no warrant in 
experimental observations, and it is in conflict with the trend 
of general psychology, We have long since abandoned the 
view that there is a general faculty of memory, imagination, 
reasonmg and the like, but the notion of a general faculty of 
suggestibility dies hard. Common observation shews that a 
man may be abnormally suggestible in response to patent 
medicine advertisements, purdiasing every new specific which 
comes on the market, yet in his business affairs he may be 
overcautious to his own detriment The study of physical 
science makes its devotees most critical in evaluating and 
accepting evidence for scientific phenomena, but some eminent 
physicists are notoriously h5^ersuggestible when dealing with 
such matters as telepathy. Where their emotional beliefs are 
brought into play 

" They’ll take suggestion as a cat laps milk ; 

They’ll tell the dock to any business that 

We say befits the hour.” 
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It is, in fact, only when the suggestions closely resemble one 
another that a person who is highly suggestible for one idea is 
apt to be suggestible for another. But there are limitations 
to this rule, so that even when the form of the test is exactly 
similar but the matter varies we must not assume that their 
suggestive effect is equal Expenments on a large number of 
men and women, in which each mdividual was tested with 
progressive lines and weights, in which the form is strictly 
comparable, shewed that " m spite of the close resemblance of 
the two tests, the coefficients of correlation (men -16, women 
•17), do not indicate that they are particularly apt to affect 
the same persons m a similar manner." ® 


METHOD AND SUGGESTION 

From what has been said it will be apparent that some 
of the more important of the characteristics of hypnotic sug- 
gestion are to be found in the ordmary waking state. The 
chief of these is the uncntical acceptance of beliefs, moral 
standards, fashions, etc. which prevail in the vanous groups 
with which our hfe is bound up. Post-hypnotic suggestions 
are, as we have seen, realised unreflectively and almost un- 
consciously, for they appear at the tune of acting to be the 
obvious course to adopt, and need no other justification than 
their own luminous self-evidence. And many of our ordinary 
beliefs are so much part and parcel of the very texture of 
our nature that the challenge to pioduce a reason is apt 
to lead to a natural irritation. We feel, rightly, that there 
arc good enough reasons though we aie unable to slate 
them , and in consequence if we are forced to justify ourselves 
we, like the hypnotised subject, give any reasons which will 
make them appear more or less rational to other people. 

This has been wittily expressed m the foUowmg para- 
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graphs.® " If we examine the mental furniture of the average 
man, we shall find it made up of a vast number of judgments 
of a very precise kind upon the subjects of very great variety, 
complexity and difficulty He will have fairly settled views 
upon the origin and nature of the universe, and upon what 
he will probably call its meaning , he wiU have conclusions 
as to what is to happen to him at death and after, as to what 
is and what should be the basis of conduct. He will know 
how the country should be governed, and why it is going to 
the dogs ; why this piece of legislation is good, and that bad. 
He will have strong views upon military and naval strategy, 
the principles of taxation, the use of alcohol and vaccination, 
the treatment of influenza, the teachmg of Greek, upon what 
is permissible in art, satisfactory in literature, and hopeful m 
science. 

" The bulk of such opinions must necessarily be without 
rational basis, since many of them are concerned with prob- 
lems admitted by the expert to be still unsolved, whilst as 
to the rest it is clear that the trammg and experience of no 
average man can qualify him to have any opinion upon them 
at all.” 

Mr W. Trotter, who is the author of this quotation, states 
that the only rational attitude towards these beliefs is that of 
suspended judgment. But surely such a position would be 
intolerable. If I have good reason to suppose that experts 
have demonstrated that boric acid (say) is a bad preservative 
for food, why should I not believe this and act on it until I 
can follow their arguments ? No doubt, it is wiser for me to 
be ready to abandon a view when experts say that it is no 
longer tenable, but that is no reason for refusing to have a 
belief until I can prove it to demonstration Experts on 
relativity prove that the velocity of light is the maximum 
velocity that anybody can possibly have. It is easy enough 
to picture in imagination a velocity greater than this, but the 
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fact that such a concept leads to conclusions which the experts 
can shew to be absurd, though I cannot follow their arguments, 
is a good enough reason for adopting their beliefs In most of 
the practical affairs of life it would be ridiculous to suspend 
judgment until sound reasons can be brought to hght. Many 
of our beliefs rest on reasons which we have long since ceased 
to envisage, and which in consequence would be difficult to 
produce, as they have lapsed mto our subconscious life. There 
may nevertheless be valid reasons and we are justified in actmg 
on them. If a person has a sovereign remedy for mfluenza 
the best thing for him is to use it with complete assurance in 
its efficacy, as in that way he may, at all events, get the 
benefit of a cure by suggestion. AH this gives point to the 
advice tendered to a man of practical good sense, who, being 
appomted governor of a colony, had to preside in its court of 
justice without previous judicial practice or legal education 
The advice was to give his decision boldly, for it would prob- 
ably be right , but never to venture on assigning reasons, 
for they would almost certainly be wrong Every man is 
justified in acting on the assumption that he knows what 
should be the basis of moral conduct, even though the experts 
in ethics have never yet reached agreement, nor seem likely 
to do so. His real reasons are his conviction, that the course 
of his education and the approval of those whose opinion he 
values, are safer guides than any philosophical argument in 
all the ordinary affairs of life. 

The question has sometimes been asked as to whether a 
teacher is justified in making suggestions about belief and 
conduct. The considerations dealt with previously have 
shewn that he cannot help himself, whilst, if he is fit to 
teach, he is thereby fitted to make suggestions, and the pro- 
fessional spirit of the teacher can be trusted not to abuse 
this authority. No pupil can be kept isolated from suggestions 
from those around him, whether in the sphere of religion, 



342 EDUCATIONAL PSYCHOLOGY 

literature, history and so forth. The attempt to teach the 
humanities impartially m the school would lead to a dull, 
uninspiring and worthless treatment. But the effort to make 
direct suggestions during the teaching of these subjects is 
more lilcely thp.n not to arouse a spirit of contrariance and so 
defeat its own end This is the real safeguard of the pupil 
and the public agamst all biased mstruction, and is much 
more effective than any regulation of the teacher’s authority , 
for the scholars have an acquired immunity agamst direct 
suggestion more powerful than any artificial restraint on the 
profession. 

A topic of considerable interest to teachers is the sugges- 
tive force of a question, or the extent to which the nature 
or form of the question produces a non-critical answer. Here, 
as in most of the topics concerned with suggestibility in 
normal persons, Binet did pioneer work His method was to 
exhibit a card, with certam objects attached to it, for a 
definite period, and then to ask a variety of questions about 
them. He had three forms of questionnaire which were 
written out and presented to the children who took part in 
the experiments, and they wrote their replies. Now one of 
the objects was an intact round button with four holes, which 
was stuck on the card with gum With regard to the button 
the foUowmg questions were asked in the three questionnaires • 
(i) How is it fixed to the card ? Is it broken or whole ? 
Draw it. (z) Isn’t the button fixed to the card with cotton ? 
Isn’t It broken ? Draw it. (3) There are four holes. What 
IS the colour of the cotton which passes through the holes 
fixing the button to the card ? Mark on a drawing the place 
where it is broken. It will be seen that these three forms are 
of varymg suggestiveness and when the proportion of errors to 
the number of resistances was taken into account they were 
found to be progressively suggestive in the order here given, 
The present author has tried experiments on this sort of 
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suggestibility in a somewhat different manner. A series of 
six drawings was made in each of which some object or part 
was missing. The subjects tested were sixty-three university 
graduates ; and a couple of questions, one of them suggestive, 
was asked about each drawmg. In every case, the first ques- 
tion either demanded a certam amoimt of critical thought, or 
else called attention to some actual feature in the picture. 
Thus one picture represented an artist standing in front of an 
easel, with a brush but no palette, and the subjects were 
asked, in the first place, to determme the nationality of the 
artist, and when this was done to state the shape of the palette. 
All the questions were given orally so that the personality of 
the experimenter was m the foreground, and at the end of 
the series they were invited to revise any answers which they 
thought were wrong. Only seven of the subjects proved to 
be completely non-suggestible right through the series. In 
several cases they grew suspicious at some pomt m the series 
as they were being repeatedly asked to describe soraethmg 
that was not there. Nevertheless it frequently happened that 
a subject, who suspected at some pomt in the series that sug- 
gestions were being made by the questions, was trapped at 
one or more later points The following figures shew the 
number of subjects who accepted the suggestion foi each of 
the six pictures in the order m which they were shewn : 

19 40 10 32 10 18 

There is a rough kind of peiiodicity exlubited by this table 
indicating that periods of suggestibihty alternate with inter- 
vals of resistance ; thus yieldmg further evidence of the 
rhythmical nature of the suggestive state of consciousness 
The suggestiveness of a question depends to some extent 
on Its form. An important difference of form is seen by a 
comparison of the questions, " Did you see (hear, perceive, 
etc.) “ Was there . . . ? ” The former have been 
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subjective-direction questions since they direct the 
attention of the subject to his relation to the object ; whilst 
the latter are objective-direction questions since they direct 
the person’s attention to the object observed, instead of to 
his observation All questions belong to one or other of 
these forms and it has been shewn that, on the whole, the 
suggestiveness of the former type of question is much greater 
than that of the latter. The introduction of the definite or 
indefinite article, or of a negative, into a question form also 
affects its suggestiveness in a somewhat complicated way.ii 
Thus the change from the indefinite article to the definite 
decreases suggestiveness, whilst the introduction of a negative 
increases it. 

yWe may pass next from the technique of questioning to 
\^e wider problem of method in education. Now there is no 
one method of teachmg any topic, since method is relative 
not only to the subject-matter but to circumstances of age, 
capacity and so forth. 

“ There are mne and sixty ways of constructing tribal lays 

And every single one of them is right.” 

yj^Tevertheless, there are certain prmciples underlying all teaching 
which Dr M. W. Keatinge was the first to point out, and these 
'' may be considered as the foundations of general method, 
There is first of all the principle of grading and demonstration 
whereby the teacher arranges his material systematically in 
such a manner as to make it suitable to the capacities of his 
pupils at any stage ; the order and arrangement being fixed 
in advance. The order in which knowledge has grown in the 
history of the race offers much guidance here, for in the 
mental just as in the physiological realm phylogenesis offers 
the best clue to ontogenesis. A rigorous adherence to the 
order of the growth of knowledge is, however, to be depre- 
cated, since the individual maybe a mutation from the stock. 
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Moreover it has happened, more than once, that racial develop- 
ment of knowledge has taken a wrong or unfruitful direction. 
Thus the additive principle of arithmetic preceded the more 
fruitful development of the arable notation with values deter- 
mined by position , and it would be absurd to teach the 
forme|/ method because it was the first in order of time 
VTlie second general principle of method is that known as 
heurism, i e the method of placing the pupil, as far as may be, 
in the position of the discoverer. This method had a great 
vogue a generation ago and was responsible for a complete 
change in the method of elementary science teaching, sub- 
stituting the more fruitful plan of dealing with problems for 
the more formal plan of dealing with the subjects in a stnctly 
concatenated senes of topics. Thus the pupil would be set 
the problem of discovermg why, for mstance, iron rusts, 
instead of waiting to deal with the matter until he studied 
the oxides of iron systematically The difficulty of such a 
plan IS that the pupil can never really be placed in the attitude 
of the original discoverer, since he lacks the background of 
knowledge which the onginator brmgs to his task. The funda- 
mental error of the heuristic method consisted in the assump- 
tion that scientific method could be learnt by discovering the 
facts of science, whereas the facts of science can only be ob- 
tained by an application of scientific method. For scientific 
method, like aU methods, does not work in vacuo, but is 
appreciated by studying the actual processes whereby science 
has grown Consequently, it is often valuable to allow pupils 
to work through some original investigation, not in ignorance 
of where it is leading or in order to acquire a knowledge of 
facts, but in order that he may discern the methods by which 
great discoveries have been made. 

* The third principle is that which is dealt with in this 
chapter, namely that of suggestion. " Method, then, as a 
whole comprises these three factors demonstration, heurism. 
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and suggestion. Their proportions may vary, sometimes 
one, sometimes another, taking the lead ; but in all teaching 
which is to be effective, and especially for the guidance of 
conduct, suggestion must be given its due place. , . . When 
we are dealing with a tram of reasoning, heurism is our surest 
method. In the elementary theory of arithmetic, for example, 
the pupil with a mmimum of gmdance can be made to do his 
own reasoning, and this holds good of experimental science, 
though to a smaller extent. In hterary subjects, while 
heurism is by no means ruled out, demonstration and sugges- 
tion play a large part, and m all ethical teaching suggestion 
must be supreme. vThe whole art of the teacher consists in 
findmg the exact blend of the thiee ingredients that wiU just 
; suit his subject, his pupils and himself.” It must be borne 
in mind that whilst moral training may be an incidental 
product of good teaching m the humanities, yet the most 
suggestive moral mstruction m school is that absorbed con- 
stantly and unconsciously from the general atmosphere an4 
the personalities of the staff. The ethos of the school founded 
on its aspirations, traditions and history is essential in all 
moral education and the most potent means of suggestion. 
It acts in a personal way, for it is through living persons that 
the characteristic spirit of the school community is brought 
to bear on its pupils. Everything which helps to keep the 
past alive such as memorials, records, old boys' clubs, etc,, 
gives a sense of contmuity, which is important in quickening 
the spirit. Sooner or later, the feeling that he is a member 
of a community, with a record of service and achievement 
and a bearer of the tradition, makes itself felt as a powerful 
motive in all his conduct. For this reason schools with a 
long history and a roU of great personalities have a much 
greater chance of 'suggestion in determimng action and belief 
than any other human institution, owing to the fact that they 
to exercise their influence at the most impressionable age. 
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PSYCHO-ANALYSIS 

The Unconscious — Complexes — Psycho-analysis — Sexual Theory — 
Sexual Education 

THE UNCONSCIOUS 

In addition to his work for the treatment of nervous diseases, 
the world owes a debt to Professor Freud for the removal of 
certain taboos m dealing with questions relating to sex. A 
generation ago it was not possible to discuss these questions 
openly, with the consequence that adult guidance of the 
young m sexual matters was either non-existent or spasmodic. 
Nowadays the theories of psycho-analysis are very much in 
evidence not only in medicine but in psychology, anthro- 
pology, hterature, the drama and the daily newspapers. 
Although these theories were denved from the study of 
neurotic persons, they are widely held to be applicable to 
all normal people. For this leason the student of educa- 
tional psychology is bound to consider carefully the tenets 
of psycho-analysis, which claim to give an explanation of 
the contents both of the conscious and the unconscious mind, 
especially the latter. The first step is to get a clear view, if 
possible, of the much-abused term, the unconscious. 

Most psycho-analytic literature is marked by the complete 
acceptance of the compartment theory of the mind which 
was described in the first chapter. According to this view, 
the unconscious is a topographical region in which are stored 
247 
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up ideas, images, feeluigs and other mental furniture, of 
which the person is completely ignorant. The definition 
given by Dr W. H. R, Rivers ^ avoids this pitfall and forms a 
good starting pomt for the consideration of the meaning of the 
term. He limited it to such experience " as is not capable 
of being brought mto the field of consciousness by any of 
the ordinary processes of memory or association, but can 
only be recalled under certain special conditions such as sleep, 
hypnotism, the method of free association, and certain patho- 
logical states." According to this usage of the word, the 
difference between the conscious and the unconscious is one 
of the degree <if difficulty m bringing an idea or image into 
, the mind. '^The term unconscious is thus a quality of par- 
ticular mental events, not a region which they inhabit 
Images or ideas which only function under such special 
conditions may, in this sense, be called unconscious, just as 
I may loosely call objects in a mist mvisible, because I have 
to peer hard in order to distinguish them, and can only do 
so by a special effort. The case is analogous with the attempt 
to solve a mathematical or other problem. I may be totally 
unable to arrive at a solution at one time, but at a later period 
when certain difficulties have been cleared away, or when I 
have ceased to foUow misleading trails, the solution suddenly 
emerges into consciousness. The fundamental blunder of 
psycho-analytic theory is the unwarranted assumption that 
the ' solution ' existed in my mmd from the beginning, in 
exactly the same manner m which I subsequently appre- 
hended it. What really happens, however, is that owing to 
the removal of certain obstacles to thinking, or, it may be, 
to more effective understanding of the problem, my mind 
functions effectively and smoothly. The ' solution ' is nothing 
but the smooth functionmg, regarded from an objective stand- 
point Similarly, when I get up and walk my legs function 
smoothly unless they are cramped or diseased, but this 
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does not mean that I keep stored up in my muscles a set of 
motor images, which were suppressed when I was sitting. 
Walking, like the solution of the problem, is not bringing 
into play unconscious images , it is simply a name for the 
functioning of my leg muscles. 

In order to make clear what is imphed in the difficulty 
of functioning under abnormal conditions I may quote the 
case of a pupil of mine, a student of the German language, 
who suffered from intermittent amnesia. On one occasion 
he met the following sentence in a German book . " Stunden 
der Not vergiss, doch was sie dich lehrten, vergiss mcht ” 
The idea appealed to him strongly, as it expressed concisely 
a thought of which he approved but had never qmte formu- 
lated, He repeated the lines a few times m order to learn 
them, but found shortly afterwards that not only had he 
completely forgotten them, but he had forgotten the idea 
enshrined in them. After an interval he again made the 
attempt to learn them, with the same result. A prolonged 
examination, extending over a few weeks, revealed the fact 
that during the war the whole of his platoon except himself 
was kiUed in a night attack , and just before he himself was 
hit in the head, a particularly distressing incident involving 
his dearest friend had occurred. The combined shock, of the 
wound and the mental distress, brought about amnesia for 
the incident referred to, lasting for two and a half years It 
was evident that he had connected the words ‘ Stunden der 
Not ' with the terrible incidents of the night attack, to which, 
in fact, they were peculiarly appropriate. The association 
thus cstabhshed made it difficult for his memory to function 
smoothly with reference to the Imes ; owing, no doubt, to 
the agitation which made it difficult to concentrate, until, 
in the dreamy state preceding sleep, the agitation subsiding, 
he remembered the forgotten madent, when normal function- 
ing was re-established. 
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Now in this particular case the forgetting was due to 
unpleasant associations , and the psycho-analytic doctrine of 
the unconscious is based on the belief that forgotten memories 
are all due to unpleasant feeling-tone. Yet who has not 
blushed for shame at the thought of some faux pas which 
he would gladly consign to oblivion if deliberate repression 
were within his power ? The attempt to get over such diffi- 
culties by using a distinction made by Dr Rivers, between 
repression as a conscious process, and unwitting suppression, 
over-simplifies a very complex problem. Suppose I have 
learnt a stanza of poetry, by heart, and some time later 
attempt to repeat it, I find frequently that I am blocked for 
several lines because I am unable to remember a particular 
word or phrase. The cue which gives me the forgotten word 
enables me to recover the lost lines, by virtue of the law of 
association, whereby if one member of an associated group 
IS presented, the others tend automatically to come into 
consciousness. There is no reason whatever to suppose, in 
such cases, that a particular unpleasant affect is attached to 
one part of the stanza which is absent from the rest. The 
supposition that there is such an afiect for one section oi 
phrase, is merely an attempt to save the theory that forgetting 
js due to unpleasant feeling-tone. But this is in flat con- 
tradiction with everyday experience, for the unpleasant 
emotion may be the last thing to survive when the intel- 
lectual components are difficult to remember. It is a com- 
mon experience, for instance, to feel an intense dislike for 
a book, or a play, or a person, long after one has forgotten 
the reasons for the emotion, or, at all events, when it would 
be a matter of considerable difficulty to state the reasons 
definitely And, on the other hand, the reasons may survive 
in recollection, when the emotional tone has disappeared ; as 
when we cease to dislike a person though we remember the 
original grounds of our aversion. Pleasant and Unpleasant 
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experiences are forgotten (or remembered) with equal facility ; 
but since, in the course of a normal life, the pleasant experi- 
ences must outweigh the unpleasant, the odds are greatly in 
favour of forgetting a greater number of pleasant experiences.® 
We have, so far, dealt mainly with one meaning of the 
term unconscious. That is said to be unconscious which we 
recover either with great difidculty or under abnormal con- 
ditions. But by far the most frequent use of the word in 
psycho-analysis is, as was previously said, to indicate a com- 
partment, or region, or system of the mind, rather than a 
quality of certain men^ experiences. As Freud ® has said 
in his latest worIc,v^ The word unconscious has more and 
more been made to mean a mental province rather than a 
quality which mental things have.” And though he con- 
stantly hovers between the two uses of the term, he sees the 
inconsistency clearly, and declares that he " will no longer 
use the term ' unconscious ' in the sense of a system, and 
to what we have hitherto called by that name we will give 
a better one ... we will henceforth call it the ‘ id This 
impersonal pronoun is used to express the meanmg that what 
belongs to the id or it, is completely independent of the ego ; 
and it is an especially striking example of the fact that Freud 
is fond of converting functions or qualities into self-subsisting 
entities. There are numerous entities of this kmd m psycho- 
analysis, all originating in certain hypostatised mental func- 
tions, such as the libido, the censor and so on. AU of these 
are functions or qualities of mental processes, which, by a 
veritable miracle, become independent existing thmgs. 'V^at 
has the id quality are repressed wishes, forgotten experiences 
and all the primitive instincts which have not yet found 
expression. All such instmcts are supposed to be charged 
with energy ready to explode but kept down by the censor. 
The id is dominated by the pleasure prmciple, and takes no 
account of the consequences of action, provided that immediate 
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pleasure results from acting on the impulses. All repressed 
wishes and forgotten events are also subject to the same 
pleasure-principle. The refusal to act on this principle is 
said to be the reason for their submergence. Although most 
psycho-analysts beheve that the pleasure principle is the basis 
of all human activity Freud does not, in his later writings, 
approve of this. He thinks that the interval between desire 
and action gives the person the opportumty of thinking, so 
that the ego " dethrones the pleasure principle, which exerts 
undisputed sway over the id, and substitutes the reality- 
principle which promises greater security and greater success.” 
The most interesting mental events which have the id quality 
are the ' complexes,’ to which we shall turn later. 

In the meantime, it is instructive to inquire more closely 
into the anatomy of the mental personality as dissected by 
Freud. As is well known, he believes that people suffer from 
some form of neurosis owing to the conflict between t he im- 
_perious demands of the instincts, and the internal repression of 
thembyother considerations, Thechildhas to learn to control 
his instincts, and mdeed his bodily functions generally. The 
process is a gradual one and is never complete. In his earliest 
years he is restramed by parental authority, and in later years 
by teachers, institutions of all kinds, and m fact by the yariety 
jif pducational influences which are brought to bear on him. 
By the combined influence of all these environmental influences 
he gradually builds up an attitude to certam anti-social forms 
of conduct, which we call conscience. Though we have spoken 
of this as due to educational influences, in the widest sense, 
it would be a grave error to think of the process as merely 
the imposition of a standard by external authority. For the 
normal person sooner or later accepts as reasonable the stan- 
dards of right and wrong which he finds in society. They 
are in accordance with his aspirations ; and he values them ; 
not because they are imposed by authority, but because they 
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are suitable to his nature. Moral standards are in accord- 
ance, not with the pleasure principle, but with the reality- 
principle , reality being understood as comprising the moral 
realm. As Bishop Butler ^ long ago pointed out, " The fact 
appears to be, that we are constituted so as to condemn 
falsehood, unprovoked violence, mjustice, and to approve of 
benevolence to some preferably to others, abstracted from all 
considerations which conduct is likeliest to produce an over- 
balance of happiness or misery ” 

Moral education consists, m the last analysis, of present- 
ing such ideals to the developmg personality as harmonise 
with the constitution of his moral human nature. Conscience, 
like any other human activity, grows and develops , but that 
fact does not affect its validity. And it is a mistake to think 
that, because we are not born with a ready-made conscience 
therefore it is something artificially superadded. Freud's 
account of conscience, or, as he calls it, the super-ego is very 
characteristic of his psychology, in that he erects it into a 
separate entity apart from the rest of mental life. In early 
life we are restrained by our parents, especially our father. 
But the child seeks to identify himself with his father, to be 
completely like him, so that he introjects the image of his 
father into his own consciousness. " The estabhshment of 
the super-ego can be described as a successful instance of 
identification with the parental function.” Later on others, 
such as teachers or admired personalities, or even person- 
alities in literature get incorporated into this father-image. 
So that conscience, or the super-ego, is the image of those 
we fear or revere whom we have identified with our own 
personality There is no doubt that conscience grows in 
some such way as this, so that we judge our own actions as 
they would be judged by those we respect and admire. But 
what Freud does is to replace this attitude of judging by a 
separate entity who judges He is so convinced of the reahty 
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of this entity that he says, " I hope you will feel that in 
postulating the existence of a super-ego I have been describ- 
nig a genuine structural entity, and have not been merely 
personifying an abstraction, such as conscience.” But why 
the super-ego is less an abstraction than conscience is never 
explained. 


COMPLEXES 

We may now sum up the latest Freudian psychology in 
the founder’s own words : ” Goaded by the id, hemmed in 
by the super-ego, and rebuffed by reality, the ego struggles 
to cope with the task of reducing the forces and influences 
which work in it and upon it to some kind of harmony. . . . 

^,Wnen the ego is forced to acknowledge its weakness, it breaks 
out into anxiety . reality anxiety m the face of the external 
world, moral anxiety in face of the super-ego, and neurotic 
anxiety in face of the strength and passions of the id.” What 
complicates matters for the ego or person in this struggle is 
the existence of ‘ complexes,’ which are said to be powerful 
determinants of action but are completely unconscious. This 
last point must be emphasised, for, according to psycho- 
analytic theory and practice, a person who has a complex 
is not only ignorant of its impulsive force, but of its very 
existence, though it is evident to anybody else except the 
victim. Much discussion has centred round the idea of a 
complex, and its coimotation remams obscure in several points, 
though the man in the street employs the word with assurance. 
The term is used in both a narrower technical sense, and with 
a wider general meaning, but the two shade off into each other 
imperceptibly. In the wider use of the word there is nothing 
essentially morbid about a complex, which may be regarded 
as a constellation of psychical elements having their centre in 
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a common emotion, and functioning as a single whole with a 
definite conative trend. According to this usage any persis- 
tent idea or group of ideas, coloured with a strong emotional 
tinge, would be called a complex. This meaning of the term 
closely resembles the technical meaning of the word sentiment 
which IS described by Mr A. F. Shand as an organised system 
of emotional impulses centred round some object, such as 
loyalty to one’s school or college.® 

Now a sentiment is a perfectly healthy and normal mental 
product, reducing to order and disciphning the emotional life, 
which without this organisation would be a chaos. A com- 
plex, on the other hand, has a certain irrationality both as 
regards the emotion, which is its nucleus, and as regards its 
impulse. The action to which it leads is mexplicable to an 
outside observer, and often to the subject himself, owing to 
the fact that the complex is not completely integrated with 
the man’s personality. If we regarded lack of integration 
amongst a person’s ideas as morbid, we should be forced to 
conclude that everybody is more or less pathological in his 
mental make-up, seeing that there is no sharp dividing hne 
in this respect between the normal and the abnormal. As 
far as his specific complexes are concerned, a certain degree 
of irrationality is a universal characteristic of human nature. 
v4Everybody can easily detect complexes in others, but it is 
fa property of a complex to prevent him from seeing those 
lin his own constitution. The features of a complex, by which 
we recognise it in others, aie that it disables the intellect 
from functioning normally m relation to any matters which 
touch the complex The person refuses to entertain ideas in 
conflict with the central thought of the complex ; for instance, 
those who have a matenahstic-complex refuse to see any 
evidence of spiritual forces in the universe. Evidence which 
runs counter to the complex is rejected or neglected, or trifling 
excuses are made for avoidmg it On the other hand, for 
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conclusions in conformity with the complex, any evidence is 
sufficient , thus sufferers from a telepathy-complex will accept 
as proof of their pet theme the wildest statements of notorious 
deceivers. This last phenomenon is due to the fact that 
although his opinions on matters touching the complex are 
entirely moulded by it, the person himself remains in ignorance 
of the fact that he is labouring under a complex “ 

The characteristic just named leads us to the narrower 

Z aning of the term, in which a complex is considered as a 
hological phenomenon. In this sense it is completely dis- 
integrated from the rest of the personality and functions in 
isolation of the remaining mental content. Thus Professor 
Freud ’’ defines a complex as " a circle of thoughts and mter- 
ests of strong affective value of whose influence at the time 
nothing is known ” to the subj'ect ; that is to say, it is an un- 
conscious product. Such complete dissociation from the rest 
of the mind, which is said to be the result of suppression, 
gives to the complex considerable functional autonomy and 
the subject’s behaviour is unpredictable to an abnormal 
degree. 

The term ‘ complex ’ is peculiarly unfortunate since the 
distinguishing feature of a complex, compared with any other 
state of mind, is its extreme simplicity, and it ought in strict- 
ness to be called a ‘ simplex.' There is one complex, however, 
occupying a sort of intermediate position between the normal 
and pathological to which the name is applicable owing to 
its wide ramifications, namely the inferiority-complex.® It is 
probably imiversaUy found in some form or other amongst 
children, and persists in many adults. Dr A. Adler, who has 
described it very fuUy, maintains that it is the kernel of every 
neurosis or psychosis ; and there is good reason to believe 
from the study of children in ordinary schools that it is the 
nucleus of many childhood fears.*, Children who suffer from 
some form of maldevelopment or ^jested, development, such 
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as squint, errors of refraction, stuttering, deafness, adenoids, 
eneuresis nocturna, defective endocrine glands, or any other 
childish organ inferiority may, if not properly attended to, 
shew a tendency to neurotic 01 psychopathic states. If, as 
sometimes happens, their companions or relatives call atten- 
tion to such somatic inferiority, and they feel their defect 
keenly, they are prone to contrast themselves with their more 
fortunate fellows and, feeling themselves msecure, they lose 
self-esteem and a sense of inferiority ensues. They are then apt 
to turn fromuceality and take refuge m protective devices, such 
as day-dreams, as a sort of compensation As they grow up 
they dwell more and more on their weakness, their malforma- 
tions, they blame their education, their parents, their heredity 
and so forth Neurotic symptoms arise as a security against 
the too vivid realisation of their mferiority — anything in 
ordei to malce life bearable rather than face reahty squarely. 
The normal person also has his protective devices, and his 
flights from reality into phantasy, but m his case they are 
harmless fictions, whereas the neurotic fosters them and 
lives constantly in an imaginary world. As a compensation ! '/ 
for his inferiority-complex he strives_for mastery by devious; 
routes and is unable, without medical help, to cope with hfe'sj 
situations. By perpetually relying on others he attains what, 
to him, appears a dominance over them, by securing their 
constant attention 

This account of the origin of the mfenonty-complex is 
strongly combated by Freud, who denies that the feehng of 
some 01 game disabihty is the cause of it. He mamtains that 
the complex is developed owing to the failure to realise some 
ideal towards which the person is striving. The super-ego ot 
conscience sets the standard which the individual strives to, 
attain, 01 by which the person measures himself Any failur^ 
to come up to this standard results m an rmconscious feelingj 
of infciionty, which, if it continues long enough, may result ini 
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the formation of the complex. This seems much more m 
accord with common experience, namely, that people who 
have an inferiority-complex are often to all external observa- 
tion devoid of any obvious failing, physical or mental. 

Dr A. Adler, the founder of Individual Psychology, has 
painted the picture of the neurotic constitution and its 
complexes with a few bold strokes “ The consciousness of 
the weak point dominates the neurotic to such a degree that 
often without knowing it he begins to construct with all his 
might the protecting superstructure. Along with this his 
sensitiveness becomes more acute, he learns to pay attention 
to relationships which escape others, he exaggerates his 
cautiousness, begins to anticipate all sorts of disagreeable 
consequences in starting out to do something or in experiencing 
an mjury, he endeavours to hear further and see further, 
belittles himself, becomes msatiable, economical, constantly 
strives to extend the boundaries of his influence and power 
and at the same time loses that peace of mind and freedom 
from prejudice which above all guarantees mental health. 
His mistrust of himself and others, his envy and malicious- 
ness, become gradually more pronounced, aggressive and 
cruel tendencies which are to secure for him supremacy over 
his environment, gam the upper hand, or he endeavours 
to captivate and conquer others by means of greater 
obedience.” 


PSYCHO-ANALYSIS 

With the above preliminaries we are in a position to discuss 
the doctrines of psycho-analysis whicli we are assured, by its 
professors, are of immense importance to education It was 
at one time supposed that every nervous person must have 
something wrong with his bodily organs, although physicians 
could not discover what it was. Such persons often complain 
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of diverse specific pams, curious feelings, morbid fears and 
obsessions, and it was assumed that bodily causes were neces- 
sary to account for them When it was repeatedly found that 
they had neither heart, nor lung, nor digestive, nor other 
visceral weaknesses, it seemed natural to suppose that their 
nerves were weak , and Dr Beard an Amencan physician 
accordingly described all such cases by a term denoting 
nerve weakness, namely neurasthenia. 

It was discovered by Professor Charcot that, when hysterical 
persons were hypnotised, they could develop the s5unptoms of 
' neurasthenia ’ by suggestion, and it was reasonably supposed 
that therefore they could be removed in the same way, i.e 
by mental as opposed to physical means, such as drugs Pro- 
fessor Freud studied under Charcot and Ins interest was thus 
directed to mental therapy Apparently, however, it was a 
patient of Dr J. Breuer’s who hit upon the talking method of 
treating hysteria and other neuroses. This patient had been 
treated by various doctors by various approved methods, such 
as hot and cold baths, electncity, drugs, etc., without success 
It seems that she insisted on coming to Dr Breuer regularly 
to talk to him about all her symptoms, her domestic and 
other intimate troubles, her dreams and so on , in fact to 
talk at large without any suppressions whatever. After the 
patient physician had submitted to this course of talkmg 
without shewmg undue signs of distress, he was surprised to 
find that the talker was begmning to lose all her hysterical 
S5unptoms. As he himself did not acquire them, despite the 
provocation, and the patient lost them, he naturally inferred 
that they had disappeared When Professor Freud was called 
in he conceived the happy idea of tapping the subconscious 
strata of the mind by the tahang method, under the mfluence 
of hypnotism, for he thought that m this way he could arrive 
more rapidly at the origin of the symptoms. Accordingly 
Professors Bieuer and Freud, working togethei, came to the 
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conclusion that many symptoms were entirely due to emo- 
tional causes, without accompanying physical nervous trau- 
mata. Subsequently, the suggestion part of the treatment by 
hypnosis was abandoned ; but it is highly probable that in 
all cases, though they stoutly deny it, and whether they are 
aware of it oi not, psycho-analysts do make use of suggestion. 

The idea underlying Professors Breuer and Freud's treat- 
ment was that hysterical and other neuiotic symptoms were 
due to forgotten emotional experiences of a highly painful 
nature , and it was beheved that the recall of such memories 
would release the pamful emotions associated with the experi- 
ence, and thus the symptoms would be lost. They believed 
that if the patient could discover the origin of the s3mptom, 
the mere dragging it mto the hght of day would be sufficient 
to cause it to evaporate. Just as Aristotle thought that the 
representation of a tragedy, despite its horror, produced a 
healthy catharsis of the emotions, so it is said that this method 
of treatment leads to a healthy unburdening of the mind. 
The method has consequently been called the cathartic instead 
of the more descriptive but less imphcative talking method; 
and the process whereby the talk is interpreted is known 
as psycho-analysis. It is, of course, assumed that only func- 
tional and not organic diseases of the mind can be treated 
in this way. I have no doubt too, that a serious talk with 
an adult who is trusted, as a parent, teacher or doctor, is 
infinitely preferable to brooding over disturbing experiences 
such as may occur dunng the early stages of adolescence. 
Such unburdenmg of the mind, if associated with a strong 
moral or religious appeal and the necessary explanation of 
the facts of sex, is the healthiest method of dealing with sex 
difficulties. But those who beheve in the views of the psycho- 
analytic school are not suitable to undertake this task lest they 
corrupt the youthful mind, unwittingly, by suggesting their 
own theories. The reason for refusing to trust the psycho- 
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analysts is that they believe in what they call the Pleasure 
principle Professor Freud says : “ We may put the ques- 

tion whether a mam purpose is discernible in the operation 
of the mental apparatus , and our first approach to an answer 
IS that this purpose is directed to the attainment of pleasure. 
It seems that our entire psychical activity is bent upon pro- 
cnnng pleasure and avoiimg pain, that it is automatically 
regulated by the PLEASURE PRINCIPLE.” 

We have seen that Freud has now abandoned this view, 
going " beyond the pleasure principle.’V His more recent 
opinion is that whilst the ^0 is guided by the reality principle, 
the td is wholly dommated by the pleasure principle " The 
td knows no values, no good and evil, no morality,” but 
seeks „the pleasure of gratification This is sound; for our 
primitive impulses are not concerned with the sphere of 
morals, since we share them with the lower animals. The 
instinctive life is on a different level from the moral life. 

As a descriptive account of the behaviour of men the 
opposition between the reality principle and the pleasure 
principle expresses a real conflict , and the terminology in 
which it IS expressed is valuable But I maintain that the 
psychological theory, which psycho-analysis has evolved to 
explain the conflict, is quite untenable , more especially when 
the pleasure piinciple is restricted to the region of the td. 
Our primitive or instinctive impulses to action are, at the 
outset, completely vague, but when they become definite they 
are aimed at specific goals in the real world, and not at ab- 
stractions like pleasure It is these real goals which they 
pursue and not the pleasure which results from attaining 
them. The ego may be atti acted by pleasure, but the 
pleasure principle is perfectly powerless to direct the td. 
The sexual impulse, for example, yields intense pleasure 
whilst it IS being satisfied, but it is only directed by pleasure 
when it has become fiflly conscious. Similarly of all other 
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primitive urges it is when the ego takes charge of them, 
and controls them, that we may be said to act on the 
pleasure principle. 

The psycho-analytic theory is thus a complete reversal 
of the facts. For the %d is directed to reality, only finding 
satisfaction when the urge attains a real goal The sexual 
urge, for mstance, is directed to the opposite sex , and that 
is surely an example of seeking reality. The ego, on the 
other hand, may direct its activities by the pleasure principle, 
provided that the has previously found reality The plea- 
sure principle is later m order of development, and can only 
he explained on the basis of the pre-existing reality principle. 
To pursue pleasure one needs to be sophisticated The lower 
animals do not seek for pleasure; they aim at seeming 
specific goals in the world of reality. Pleasure as a principle 
of action IS an abstraction from pleasant realities 


THE SEXUAL THEORY 

We now turn to a doctrine which is of first importance 
in psycho-analysis, the sexual theory This, together with the 
doctrine of repression, constitutes the foundation of practically 
all psycho-analytic theory. On the basis of repressed infantile 
sexuality the whole superstructure has been reared. Pro- 
fessor Freud points out, correctly, that the sexual impulse is 
an appetite analogous to hunger and uses the term libido 
(craving) to express this resemblance.^’* 

Now there are certain people, called inverts, who have 
sexual impulses towards members of their own sex, and in 
many cases the direction of their libido has been determined 
by somethmg that occurred in their childhood, or at all events 
that is what they say during a psycho-analytical mvestiga- 
tion. It is assumed that these and other sexual perversions. 
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being so widely spread, are congenital, and that normal 
sexual life is a mean between the extremes of perversion 
and repression. On the assumption of their congenital nature 
it is urged that we must search for the roots of perversion in 
the child, or m neurotics who "conserve the infantile state 
of their sexuality or return to it ” Psycho-analytic views 
about infantile sexuality are either speculative, or else based 
on the study of neurotic persons with perverted sexuality. 
In other words it is a theory of psycho-nemoses based on 
neurotic persons’ recollections of their own childhood, and not 
founded on the close observation of children From this point 
of view they challenge the popular belief that the sexual 
impulse is absent in childhood, and appears only in puberty, 
and maintain that this impulse is normal in childhood. 
They strive to shew that, only m this way, can we account 
for the widespread perversions and the homosexuality which 
was a feature of highly civihsed Greek hfe. If this view 
were correct we should expect to find that the main cause 
of juvenile delinquency was sexual. Yet Mr Clarke-HaU,^® 
a Metropolitan magistrate, in giving evidence on the sub]ect> 
said that out of 49,915 youthful delinquents under 16 years 
of age proceeded against in children’s courts in 1918 only 
loi were for sex offences, 1 e. rouglily 2 in a thousand. Normal 
persons know nothing about their mfantile sexuality owing, 
it is said, to the amnesia of most childish experiences in later 
years, brought about by repression. Such amnesia " is respon- 
sible for the fact that one does not usually attribute any value 
to the infantile period in the developments of the sexual 
life.’’ But psychopathic people distort their childish recol- 
lections, and, as Dr Adler has shewn, sometimes do this with 
a purpose 

There is, according to Freud, a double wave of sexuality, 
the first crest appearing at three to five years of age and the 
second begmnmg to appear at pubei ty Between these periods 
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there is a time of latency, brought about by a combined 
conspiracy of all noimal parents to do everything to repress 
the infantile sexuality. During the period of latency certain 
opposing forces are brought to play such as shame and moral 
and aesthetic demands, and " the erection of these dams in 
the civilised -world is the work of Education ’’ It is further 
y assumed, without any attempt at proof, that all the energy 
pf a human being is derived from the sexual impulse, 1 e. 
diverted sexual energy , and this diversion into other channels 
begins to take place during the penod of latency " Such 
deviations of sexual motive powers from sexual aims to new 
aims, a process which merits the name of subhmaiion, has 
furnished powerful components for aU cultural accomplish- 
ments.” That is to say that the* energy which goes to the 
development of an individual from his babyhood onwards, is 
derived from sexual sources. 

The process of sublimation, the diversion of energy into 
social and moral directions, instead of dissipating it or using 
it for lower ends, is one of the aims of education, and the pur- 
pose underlying such organisations as the boy scouts, girl 
guides, church lads’ bngades, and so on. These admirable 
jjptlets for activity undoubtedly appeal to an urgent demand 
of youthful human nature, as is indicated by the fact that they 
have spread over the whole globe. The assumption that all 
the energy is diverted sexuality is a mistaken inference of the 
Freudian school, due to the too-ready acceptance of their 
patients' statements, and the belief that such people are fair 
representatives of normal human nature. Fortunately we 
have 'the statement of a psycho-analyst of other views who, 
with the same kind of patient, takes a very different attitude, 
and is consequently able to evaluate the evidence. Dr Adler 
says • " It is easy for the neurotic to convince himself that 
he is the subject of a high sexual tension by means of a more 
or less purposeful arrangement, and especially by means of 
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a concentration of attention in this direction the moment 
he begms to seek proof of how much ui]ury sexuality works 
to his feeling of security and how much his personality is 
threatened from this source . . . The later psychic perverse 
tendencies derive their material and impulse from the harm- 
less bodily sensations and mis]udgments of childhood which 
when occasion arises are given an extraordinarily high value, 
or some chance pleasurable sensations aie perceived as 
analogues of sexual sensations. The psychologist must not 
assume the same point of view, must not mamtain such a 
mode of apperception as valid, not substitute real sexual 
components for a fiction as the patient does His task, on 
the contrary, consists in revealing to the patient the super- 
ficiality of his attempts at orientation, to tear it apart as a 
mere product of the imagination ” Our task also as teachers 
is to reveal to our pupils higher goals towards which they 
should strive, and, whilst respecting individuality and their 
point of view, to refuse to be led aside by any doctrine which 
teaches that perverse or immature human nature should set 
the standard for healthy livmg 

Freudians are convinced that babies are sexually active at 
three or four years of age. But as there are no facts to support 
this strange belief we are presented with a few terms and 
theories to fill the gap Any portion of the skin or mucous 
membrane which yields a feeling of pleasure when stimulated, 
is described as an erogenous zone, which seems to be founded 
on the theory that all pleasure must be of a sexual nature. 
Certain definite parts of the body are obviously erogenous, 
but this is not enough to demonstrate infantile sexuality, so 
we are stimulated to accept the theory by applsung the 
epithet to other parts, for we are told that " any other 
region of skin or mucous membrane may assume the functions 
of an erogenous zone ” AU parts of the surface, inner or 
outer, may thus be erogenous zones. Little wonder, then. 
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that the typical instance of infantile sexuality which Freud 
examines at length is the innocent but annoying pastime of 
thumb-sucking ! This, which we have hitherto regarded as 
neutral from the point of view of sex, turns out to be the very 
type of a sexual act. Not only is thumb-sucking of this 
nature, but as the skin is pleasuiably stimulated by the jolt- 
ing of railway carriages, travelling too must be sexual. Lest 
anyone should think that this is a manufactured illustration 
I quote Professor Freud's own words " The shaking sensa- 
tion experienced in wagons and railroad trains exerts such a 
fascmating influence on older children, that all boys, at least 
once in their hves, want to become conductors and drivers. 
• . . The desire to connect railroad travelling with sexuahty 
apparently originates from the pleasurable character of the 
sensation of motion ” Comment on this seems entirely super- 
fluous ; but the complete lack of humour displayed is due to 
the fact that psycho-analysts infer children's reactions from 
analysmg sexually perverted adults , for, he admits that 
his views on " mfantile sexuality were justified in the main 
through the results of psycho-analytic mvestigation in adults." 
He maintams, however, that the results arc confirmed by the 
study of nervous diseases in children. His evidence for this 
has been examined by Dr Wolilgemiith,^'' who has shewn 
conclusively that the case on which Professor Freud reUed 
was due to the' outrageous suggestion of morbid sexual ideas 
by a psycho-analytic parent to his small boy. 

The psycho-analysts have not attempted to add observa- 
tion on healthy children to their doctrines but have contented 
themselves with repeatmg their master’s dicta. The most 
prominent English exponent, “ for example, maintains, 
without a shadow of an attempt to justify the view, that 
ignorance of the facts of sex " is never primary, but is based 
on repression and forgetting of earlier knowledge and specula- 
tion in childhood." Speculation on sexual matters before the 
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age of five ! In order that there may be no doubt in our 
minds as to the activities of these speculative philosophers 
the same authority teUs us that psycho-analysis shews that, 
" It is almost a regular occurrence for children of the age of 
four or five to turn from their parents, to withdraw mto them- 
selves, and to pursue private speculations about the topics 
concerning which they have been denied information, whether 
by direct refusal or by evasion ” 

This view of what happens m childhood is not founded 
upon a close study of children It is a psychological blunder 
to read back into children what we learn from adult 
mentality. More especially, the notion of repressed infantile 
sexuality is an incorrect inference Many people of both 
sexes can recall isolated agreeable sensations connected with 
the genital regions from an early age But, as Havelock EHis 
has pointed out, these memories are, by no means, repressed. 
" What is repressed, and usually not indeed experienced, is the 
impulse to mention them to grown up persons, and they are 
commonly not mentioned to anyone. But they tend to persist 
in memory, because they stand out of relation to ordinary 
experience and in striking contrast to it.” 

Lacking a sense of humour, many psycho-analysts seem 
unable to understand children’s ideas. It will sorely per- 
plex this school to learn that there is as little that is 
sexual even in a young child's masturbation as in his 
play ing with his toes or his toys. And when a child asks 
" Where do I come from ? ” it is perfectly stupid to imagine 
that this is a sexual question ; for he is equally interested 
to know where birds come from and who made trees ; and 
this boundless inquisitiveness all has its origin in the same 
root of natural instinctive cunosity. The only way to discover 
what a child’s questions mean is to observe children closely, 
and not to infer their meaning by what neurotic adults tell 
us from distorted recollections of their own childhood. For- 
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tunately we have a record of a dose study of his own children 
by a very competent Danish observer who brought up his 
girls at home and made careful notes of their development 
for the first few years, thereby maldng a valuable contribution 
to child psychology. 2“ At the age of foui years one month 
one of the girls asked her mother, " How are ladies made ? ” 
The rest must be given in the father’s own words. " Hei 
mother, startled at the question, inquired ‘ Why do you 
ask ^ ’ But R had her good reasons, and said • ' Because 
there’s meat on ladies.’ To malce sure of her meaning, hei 
mother demanded • ' Which ladies ? ’ and received the an- 
swer • ' You and other ladies.’ It being thus placed beyond 
all doubt that what R desired was general mformation relating 
to the origm of ladies, she received the unsatisfactory answer 
‘ I don’t know.’ R. being thus thrown back on her own 
resources remarked ‘ I thmk it’s a meat-man, don’t you ? ’ 
It IS rather obscure what she meant, but I assume that she 
possessed a vague notion that ladies — in whom ‘ meat ’ struck 
her as a salient characteristic — ^were manufactured by a 
person analogous to what she called a meat-man.” 

Luckily the father was not a psycho-analyst, and so the 
child’s responses were not distorted, consequently we are able 
dimly to see what the child is speculating on, and it is perfectly 
dear that it has nothing whatever to do with sex. The same 
child at the same time wanted to know '' Who made the 
birds ? ” and it was obvious that she regarded creation and 
birth as a kind of fashioning. What is there sexual about 
this ? At the age of four years and ten months she made 
the inquiry : “ Where’s the child now wliich the lady is going 
to have in the summer ? ” " Her mother replied • ‘ In the 
stomach of the lady,’ This evidently appeared to R. some- 
what peculiar, for, after a pause for reflection, she asked; 

‘ Has she eaten it then ? ’ Her mother answered : ' No ’ ; 
but R. persisted : ' Does it come out of the mouth ? ' Her 
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mother, realising that there was no escape, at last answered 
' No, it comes out of the tail ’ (this was the children’s expres- 
sion to indicate the part in question). This truthful explana- 
tion contented R ” If anyone wiU compare this conversation 
of healthy-minded parents with Freud’s account of the analysis 
of a five-year-old boy 21 to whom a misguided father made 
the most repulsive suggestions, he will be wary of expect- 
ing guidance in education from psycho-analytic sources The 
Danish father rightly remarks that he cannot see why a child 
should feel shocked at being told the truth, and his children 
were obviously satisfied and pleased He observed, too, 
" that the birth of children is connected with the marriage 
of the parents is not understood at all by the child of the 
age under discussion,” In other words, there is nothing 
sexual about the child’s idea of marriage ; and the less that 
IS said about infantile sexuality the nearer we shall approach 
to the child’s point of view Havelock Elhs, who is in sym- 
pathy with some of the tenets of psycho-analysis when apphed 
to some adults, thinks that " when we survey the manifesta- 
tions of infancy and childhood we see that m relation to sex 
they may sometimes be apparently non-existent, when present 
are usually vague, and when definite are frequently not to 
be explained in the way they would be explamed if occurring 
in an adult.” 

If the view taken of the child’s mental life is completely 
distorted, the same can be said of the psycho-analytic view of 
the adult’s moral life There seems good reason to believe 
that the various foims of psycho-neurosis such as anxiety 
neurosis, hysteria, etc. are due to a conflict between instinctive 
impulses and the forces by which they are controlled Mental 
health depends on the presence of a state of equihbrium 
between these conflicting tendencies.®® Such a slate is nor- 
mally brought about by the social environment, and the 
education by means of which the individual is fitted for 
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the society in which he lives. The educative process, in its 
widest sense, is in fact one long means by which a balance is 
maintained between mstmet and ideals, between raw human 
nature and the human nature which fits a man to live in 
harmony with his fellows. Now the conflict between instmet 
and social morahty, in which every human being takes part at 
some tune of his hfe, may be fought out in a variety of ways. 
Those who beheve in the pleasure prmciple are apparently 
under the impression that all suppression of inborn „ ten- 
dencies by education is harmful It never occurs to them 
that the repression of moral standards may be still more 
harmful. It is true that such repression may not produce 
the symptoms of psycho-neurosis, but it may produce other 
effects of a much more senous nature.®® ^.I-t is the supreme! 
function of education to implant ideals of moral conduct and 
•moral responsibility; so that when the time of conflict be- 
tween sexual desire and moral conduct arrives the individual 
may choose the right. If the desires are satisfied and the 
moral standards repressed, by the operation of the law of habit 
Subsequent relapses are made easier, and moral fibre is sapped. 
The view that harm necessarily comes from suppressing the 
inborn appetites is one which education must reject as 
inconsistent with morality. It would be a sad confession for 
teachers to make that in such conflicts the forces of morality 
have no power over the individual. The process of education 
is an unending course during which the innate tendencies 
and appetites should be opposed by ideals and social 
traditions. 

The evidence on this matter from those who are in direct 
contact with boys and girls is very much to the point. Thus 
Dr R A. Sibly,®^ who for over thirty years systematically 
gave sex guidance to boys from 9 to 19 years in school, and 
to several hundreds outside, summed up his experience thus : 

" The neuro-pathologist looks at pathological cases not from 
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an ethical but Irom a physiological standpoint, and, if he is a 
disciple of Freud, his chief aim is to put an end to the conflict 
between conscience and the libido The simplest way to do 
this is to persuade the patient that erotic satisfaction in some 
form or other is natural and blameless. We must beware 
how we attempt tb oppose scientific theory merely because 
it menaces cherished ideals Men of large experience assert 
positively that most psycho-neuroses arise from sexual repres- 
sion, and there are certamly cases in which the expert cannot 
hope for a cure of abnormal erotism, and it is quite clear that 
palliative measures are alone possible We have, however, a 
right to demand that measures appropriate to extreme cases 
shall not be recommended m milder cases. 

"A far more serious menace to our cause comes from the 
vogue of Freudian views among general practitioners and the 
lay public. Whether the subliminal self is, as F. W. Myers 
believes, a region of our being in which unfolded powers of 
the soul are hidden, in which we are m touch telepathicaUy 
with other beings, and mto which we draw inspiration from the 
infinite and the etern , or whether as Freud represents, it is 
a moral cesspool m which the spiritual excreta of the soul 
collect from infancy, and from which they send their noxious 
vapours through our waking hfe and our dreams, research 
may presently shew Meanwhile, Freud’s theory of a libido 
which will manifest itself in an open or disguised form, and 
his theory that eyfi repressed is not conquered but merely 
driven as a noxious influence mto inaccessible parts of the 
mind is certainly giving, both in medical and lay circles, a 
pseudo-scientific authority to the idea that expression of the 
passions is less dangerous than repression that^trict chastity 
IS not merely impossible but undesirable The harm sucA an 
idea can do is incalculable, because the smner eageily appro- 
priates a theory which not merely excuses his sin, but presents 
it almost in the light of a duty. In justice to Freud one must 
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admit that this deduction from his theory is not warranted. 
He admits that evil influences may he transmuted into 
beneficent ones by the process which he calls sublimation 
Every mtelhgent spiritual worker knows that inhibition alone 
is valueless ; that earnest direction of energy into the right 
channels is death to sm and life to virtue.” 


SEXUAL EDUCATION 

/ 

vit IS largely owing to the influence of the psycho-analysts 
that the question of sexual guidance of the young has come 
into prommence This great debt, however, must not lead 
us to an uncritical acceptance of their dogmas. Thus, the 
CEdipus-complex, which is supposed to be a universal mani- 
festation of infantile sexuahty, presupposes a particular family 
constitution, namely the patriarchal form , and cannot there- 
fore be a charactenstic of other forms of society, for which 
reason it cannot be regarded as due to any inborn propensity. 
Again, this particular complex presupposes a stiong natural 
tendency to experience sexual affection for near relatives, 
with whom one lives in close contact. But any stirring of 
the sexual impulse, such as the complex presupposes, needs 
a strong excitement, which does not occur amongst those 
who live together familiarly, for any such attraction is 
immediately dissipated when a stranger enters the family 
circle Family intercourse is not a suitable medium for the 
growth of sexual attraction, which requires a novel stimulus 
from outside. No doubt a young boy is attracted to his 
mother, the source of most of his joys, and when a new baby 
appears on the scene he may become jealous of the attention 
given to it. The normal boy, however, soon gets over it, 
and in turn becomes fond of his new plajnmate. If parental 
behaviour is injudicious, however, this may take a long time 
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and become difficult, but every family shews that it is the 
natural mode of reaction in family life 

We previously pointed out the danger of attributing to 
children what is only true of adults or adolescents. Jhe 
authority of Havelock EUis on questions of sex is supreme, 
and, in dealing with the question of masturbation, he states . 
" Here it is convenient and possibly legitimate to speak of 
sexuality, although it is not strictly correct, for we are con- 
cerned with an act which may, and often does, begin in a 
meiely generalised and mstmctive search for pleasurable 
sensations.” If it is psychologically unjustifiable to call 
early masturbation sexual, we should be wary of attnbuting 
a sexual significance to more mdirect acts. Parents and 
teachers, sooner or later, are confronted with the phenomenon 
of masturbation, and should know something of its manifesta- 
tions It is very difficult to get correct information about 
its significance, owing to the fact that in the final decades of 
the last century this practice was regarded as a ‘ perversion ’ 
when occurring m childhood, and was viewed with grave 
concern by the medical profession as hkely to produce serious 
morbid conditions. Nowadays, we recognise that it is so 
widely spread in all countnes that to call it abnormal is 
unwarranted Some, mdeed, think that it is universal , but 
it IS very hard to come by definite figures , and different 
investigators in different countnes disagree as to the extent 
to which it is practised A recent Amencan investigation 
which, however, was founded on the recollections of college 
students about their childhood, tended to shew that up to 
the age of eleven about half the girls, and up to the age of 
fourteen about half the boys had expcncnce of this practice. 
Havelock EUis, summing up the recent evidence, thinks that 
“ it seems not so common m England, or even in France, 
as the American figures would lead us to anticipate " , and 
he is further of the opinion that its manifestations " are 
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natural ; they are the inevitable result of the action of the 
sexual impulse when workmg in the absence of the object 
of sexual desire . . . and they are emphatically natural when 
they occur before adult age. It is natural also that they 
should occur in adult age when the sexual urge seem irresis- 
tible and when normal sexual approaches are undesired or 
undesirable, although, it must be added, that it is equally 
natural when, under such cucumstances, they are inhibited 
or repressed by other considerations which may seem of a 
superior order.” 

In addition to masturbation other forms of autoerotism, 
or sexual emotion m the absence of the adequate stimulus of 
another person, are widely spread especially among adoles- 
cents, such as erotic dreams in sleep, erotic day dreams or 
phantasy, and so on These may occur qmte spontaneously, j 
or may be excited by directing the imagination, or by reading 
books, seeing films and the other excitements of the modem, 
environment. In aU such cases, it is a grave mistake to regard 
what may be largely mvoluntary or due to physiological causes 
as being in any sense smful. With respect to masturbation, 
usmg this term, m a sense approved by Havelock Ellis, not 
only for sexual excitement by means of the hand, but for all 
fonns of self-excitement brought on dehberately, it must be 
remembered that the danger lies in the feelings aroused in 
sensitive youths by the social condemnation of these practices. 
This social attitude produces unmerited self-reproach, and a 
broodmg on the matter, which results m morbid mtrospection, 
.leading to shame and remorse. When the self-excitement is 
excessively practised, harmful results to health may ensue, 
such as disordered circulation, headache, neuralgia and a 
tendency to nervous symptoms and irritability. " On the 
mental side the most frequent and the most characteristic 
result of persistent and excessive masturbation seems to be 
a morbid heigh tening of self-consciousness wi^oih any co- 
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ordinated heightening of self esteem. . The masturbator, 
if his practice is habitual, is often compelled to cultivate an 
artificial consciousness of self-esteem, and may shew a tend- 
ency to mental arrogance.” Parents, teachers, or others who 
have to advise youth, wfil do well to bear m mind that it is 
the wisest course " to recognise the inevitableness of sexual 
and transmuted sexual manifestations under the perpetual 
restraints of civilised life, and, while avoidmg any attitude 
of excessive indulgence or indifference, to avoid also any 
attitude of horror, for our horror not only leads to the facts 
being effectively veiled from our sight, but itself serves to 
manufacture artificially evils that may be greater” 

It was stated above that many acts of children, which 
appear to adults to emanate from sexual feehngs, have no 
such source, but arise from general curiosity or from the 
play impulse. Sexual guidance of children should begin m 
the home and should start early enough to avoid arousing 
any trace of emotion , and such guidance can best be given 
by a mother, who is free from inhibitions, and can speak of 
sexual matters quite naturally. In fact, at an early age it 
is only the mother who can deal with such matters. A child’s 
desire to know where babies .come from may b,e sa.t isfied 
in some such way as that mdicated on a previous page. If 
he does not learn the fact early from his parents he will 
usually derive the information in a distorted and vicious 
form from his schoolmates, and regard it as forbidden know- 
ledge which must be concealed from elders As soon as 
curiosity is aroused it ought to be satisfied , but no more 
emphasis should be given to the information than would be 
offered when the child asked about any other natural fact 
of which he is curious. Information carried beyond the 
point demanded by the child’s cuiipsity or understandmg 
IS to be deprecated. But the child’s simple and natural 
questions should be answered simply and naturally, and his 
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attention should not be arrested by any suggestion of mystery. 
The longer the information is postponed the more difficult it 
becomes for parents to treat the matter in an unemotional 
manner, or to avoid suggesting to the child that he is approach- 
ing something mysterious which they would rather not speak 
about 

There is one aspect of sex mstruction which, though it 
does not directly concern those who are dealing with very 
young children, arises from what has been so far said For, 
we have maintained that children’s questions should be 
answered, without suggestmg that they are asking anything 
improper. This is sometimes mterpreted to mean that 
the right attitude to adopt towards youth in sexual 
instruction is that all the functions of the body are on a 
par, and that they must all be explained on purely biological 
principles But this ignores the fact that there is a profound 
difference between sex and other physiological functions. 
Havelock Ellis, with his great scientific authority, has ex- 
pressed this admirably “ Sex and excretion will be dealt 
with as simply as anythmg else, and neither with the slightest 
sign of repulsion or disgust . for as the organs of sex and 
excretion are on the surface so closdy adjoined any attitude 
of disgust towards one is likely to embrace the other. It is 
sometimes said that the right attitude to inculcate is that 
both sets of organs are neither disgusting nor ' sacred.' But, 
in one way or another, it has soon to be made clear that, 
while both sets of organs are natural and neither disgusting, 
there is an immense difference in their ultimate significance, 
and that what proceeds from sex may be so tragic for the 
individual and so fateful for the race that, even if we reject 
the word ' sacred ’ for sex, we must find some other word of 
. equal poignancy.” 

is now generally agreed that it is a great blunder to 
^thhold information on sex until the age of puberty. The 
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knowledge should be gradually and imperceptibly woven into 
the fabric of childish and adolescent experience, so as to 
avoid any emotional shock due to lack of previous prepara- 
tion. Moreover, the information given should be suitable 
to the age of the child, who is by no means mterested in 
what interests adults What the young child is curious about,) 
before the age of puberty, is the process of reproduction; 
The sexual act itself does not arouse his curiosity If he is 
a country child he sees this in the lower animals, but it has 
1 no emotional significance, and it only dawns on him at adoles- 
l^'cence that it applies to human bemgs. We must beware of 
forcing sexual knowledge before it can be assimilated 

In addition to the informal training given in the home, 
courses of biology m school spread over a period of years, 
includmg plant and animal hfe, and the human body with 
its various functions, ought to be given in all schools The 
function of reproduction should be mcluded but not unduly 
stressed. As part of the course there should be instruction 
in personal hygiene, includmg especially the care of the body 
and modesty and reticence with regard to bodily functions 
Responsibihty for the complete care of pets and other animals 
should be an integral part of the course. And the instruction 
should only be given by fuUy competent teachers with an 
objective habit of mind. 

The removal of taboos on sexual matters, and the mcrease 
of biology teaching m schools, have led to the mistaken behef 
that the proper attitude towards sex is the purely scientific 
.one, and that it should no more be regarded with reverence 
than any other scientific knowledge. Such an attitude is 
due to the swmg of the pendulum from one extreme to the 
other, from complete suppression of all knowledge to com- 
plete refusal to regard sex as having any ideal significance. 
But undoubtedly sex is of a very different import from all 
other biological facts, and is not a matter only of physiological 
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significance I cannot refrain from yet a further quotation 
from Havelock EUis, who has pointed out a distinction which 
biological instruction is apt to overlook. “ It is along bio- 
logical hnes that we reach the modem conception of that 
aspect of sex which the ancients regarded as sacred, for we 
must not accept the notion of those foolish but well meaning 
people who wish to brmg up children to regard sexuality as 
commonplace on the same level as nutrition and excretion 
Along the Ime of biology it is easy to understand that sex 
is much more than that , it is not merely the channel along 
which the race is mamtamed and built up, it is the foundation 
on which aH dreams of the future world must be erected. 
There are other and more personal ends to which the sexual 
impulse may be directed, but there is always this solid central 
fact." 

No doubt the dispersal of the aura of mystery which 
surrounds childbirth will, in the long run, create a healthier 
public sentiment More especially will it prevent youth from 
getting its knowledge from tainted sources But those who 
thmk that knowledge of the bare facts of sex is itself a 
guarantee of normal sexuality bhnd their eyes to the facts 
around them. Medical students as a class are neither more 
or less moral than the rest of the population ; and village 
children and all the children of warmer climates have the 
relations of sex obviously presented. Does anybody really 
imagme that this knowledge is sufficient to secure a sounder 
morality ? What is of essential importance is a moral en- 
vironment due to the combmed influence of the home, the 
jchool, and religious institutions ; and mere knowledge of the 
facts of sex, given biologically, is not sufficient. Hcspect for 
morality is the guarantee of a moral life, and there are no 
substitutes for this. Whilst a knowledge of biology is a 
f sound foundation on which to build, if such knowledge is 
dissociated from other aspects of life it is of little value for 
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guidance. The knowledge must be integrated with the 
adolescent’s training in ethics and the ideals of life ; and 
the moral atmosphere, in which he is reared, is of deeper sig- 
nificance in sexual guidance than any trainmg in biology. 
The following actual dialogue, in which the replies are given 
by the head master of a public school, may serve to emphasise 
this fundamental side of enlightenment. 

"Is it your opinion that knowledge is not a safeguard 
any more than ignorance ? — I beheve in instruction m these 
matters , but I do not attach so much value to knowledge 
as some people do. 

Do you advocate knowledge as of importance under proper 
circumstances ? — ^As useful , of that I am quite certain. 

You consider that everything depends immensely on the 
kind of way knowledge is given ? — It depends unmerisely 
on the" right' kind of knowledge being given at just the time 
when it can be assimilated. 

Do you think that the atmosphere is much more important 
than the amount of knowledge imparted ? — ^You may give 
the definite instruction m a school where the atmosphere is 
wrong, and that mstruction, however good, would be more 
likely to have ill effects than good. You have got to get the 
atmosphere ready before you do anything else. . 

Who creates the atmosphere ? — I do not think I can answer 
that. But I think that the head master has to thmk more of 
creating atmosphere than of imparting knowledge. 

But you thmk that the home ought to make the beginning ? 
— There is no substitute for the home, either in religion or in 
any part of education.” 



CHAPTER XI 


.ESTHETIC APPRECIATION 

Esthetic m Education — Psychological Theories of Beauty — Perceptive 
Attitudes {a) The Objective Attitude — (6) The Subjective or 
Physiological Attitude — (c) The Associative Attitude — (d) The 
Character Attitude — Psychical Distance — Appreciation of Music 
and Literature — Rhythm — Cultivation of Taste 

ESTHETIC IN EDUCATION 

Nothing is more characteristic of modem reform m education 
than (the recognition of the importance of aesthetic apprecia- 
tion) A play of Shakespeare is no longer regarded as a cloak 
to cover exercises m formal grammar and philology, nor a 
sonnet simply as an excuse for a lesson on prosody. The 
best exponents of the teachmg of English take the view that 
theirs is not a scientific study but an art, a means of arousing 
aesthetic appreciation and creative expression, Teachers of 
modern languages, usmg a more or less direct method, aim 
ultimately at making their pursuit a training in language as 
a fine art, and a cultivation of imaginative sympathy with 
foreign peoples. With these objects in view the writing of 
English verse and the acting of plays form an integral part 
of the work in schools where the ideal of a liberal education 
is kept m view 

It has also become recognised that the masterpieces of 
music, paintmg and sculpture should take their place side by 
side with the best hterature and drama in appealing to the 
280 
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aesthetic feelings of the pupils. And an increasing number 
of teachers are convinced that it is desirable tliat a feehng 
for artistic crafts should be cultivated, in the reasonable hope 
that ugly homes and environments, generally, can best be 
eliminated by making them distasteful to the rismg genera- 
tion. It is widely held that technical knowledge and skill 
are necessary for the complete appreciation of art More 
will be said about this later m the chapter, but it is desirable 
here to caU attention to an ambiguity m the meaning of the 
Vterm appreciation.^ The word is sometimes used for the 
' capacity to estimate or judge the merit of a work of art in 
the hght of previous knowledge and experience , the kind 
of ability which is exercised, let us say, by a professor of 
literature. On the other hand the meaning is sometimes 
confined to the, capacity to derive satisfaction and enjoyment 
from art No doubt, it is not possible to keep apart the two 
significations, but it is the latter with which general education 
is more concerned The majority of pupils are quite mcapable 
of acquiring sufficient technical skill m the arts to make 
instruction m such skill desirable for everyone. / What general 
education should aim at is the cultivation of the capacity for 
enjoying what modern mechanical means of reproduction have 
made available for all, Craftsmanship stands on a different 
footmg, for the number of those mcapable of acquiring some 
form of skill m craft work is neghgible, and whoever has 
practised a craft is a judge of sound craftsmanship. 

The means for the cultivation of aesthetic appreciation are 
not lacking if the value of such framing is approved. Some 
indeed, in the revolt against a utihtanan outlook in education, 
would search for aesthetic values in the most unexpected 
directions. " Mathematics, rightly viewed," says an eminent 
authority, “ possesses not only truth, but supreme beauty — 
a beauty cold and austere, like that of sculpture, without 
appeal to any part of our weaker nature, without the gorgeous 
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trappings of painting or music, yet sublimely pure, and capable 
of a stern perfection such as only the greatest art can shew.” ® 
Only a select few are capable of such appreciation, yet Mr 
Russell maintains that this aim is the sole justification for the 
universal tradition that decrees that every educated person 
should be acquainted with the elements of mathematics. 
Astronomy, mdeed, bears m its tram the whole gorgeous choir 
of heaven, and tradition for centuries demanded its study as 
one of the Seven Liberal Arts.® Some of the present over- 
loaded curiiculum of schools might well be sacrificed to make 
room for a pursuit so admirably calculated to stimulate 
appreciation of the univeise as a whole, and entirely barren 
of any taint of practical appeal. 

The nature of the material or subject-matter is, then, but 
a subsidiary consideration m dealing with our present topic, 
and we shall be concerned, in this chapter, mainly with the 
mental processes involved in aesthetic appreciation For 
artistic training is not confined to particular subjects, but 
depends on the attitude of mind adopted in dealing with its 
material AH educational values, in fact, are relative to the 
mode of presentation, but it is in the field of aesthetic that 
the fun force of this doctrine is felt 

The objective nature and constitution of artistic products 
are special and distmct branches of aesthetic study outside the 
scope of psychological treatment, which is limited to the sub- 
jective pomt of view. According to Croce * the subjective 
essence of art is vision or mtuition. The artist discovers a 
new point of view, and assthetic appreciation consists in look- 
ing " through the chink which he has opened.” A beautiful 
example of this is given by the consideration of Whistler’s 
set of etchings of the Thames. Prior to i860 nobody had 
realised that the mud flats and dun-coloured brick buildings of 
the riverside wharves had any artistic significance. Whistler 
fairly gloated over the silhouettes of the warehouses, the 
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lines of the barges, the riggings of the vessels, and by dehneat- 
ing the hght and shade effects he created a new set of values 
which everybody now realises. 

Appreciation rests on the intuition or recognition of such 
values, and is distinct from the contemplation of the world 
of scientific realities which mvolves reflective judgment. 
This distinction is well stated by Thomas Hardy who, m the 
preface to Tess, says that his novel is mtended to be neither 
didactic nor aggressive, but that in the scenic parts it was 
meant to be representative merely, and for the rest charged 
with impressions rather than convictions. We may apply 
to art generally his dictum that " a novel is an impression, 
not an argument.” But a bare impression, the mere contem- 
plation of a crowd of images is not the essence of artistic 
intuition, which needs the touch of affective consciousness to 
give it organic unity. Even in representative art, such as 
painting or the drama, there is very extensive selection, 
rearrangement of the matenal, and above all invention, so 
as to secure certain effects. The true model is not primarily 
the external scene or action itself, but rather the attitude 
and emotion of the artist towards it. It is these which give 
the ' impression ’ its artistic value “ One cannot imagine,” 
says/-Sir Henry Hadow,® “ a traveller threadmg his way 
^hrough a Swiss valley with a Turner landscape m place of 
a map. Art is nature seen through a temperament, and by 
the quality of the temperament its true object is largely 
determmed.” 


PSYCHOLOGICAI- THEORIES OF BEAUTY 

It was said above that the objective nature of a work of 
art is a technical study outside the scope of psychological 
treatment, which is concerned with the experiences by which 
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we apprehend the beautiful An important school of criti- 
cism has arisen which denies that a work of art has any ob- 
jective quality of beauty mdependent of our reactions to it 
Dr I. A Richards, for example, maintains that the beauty 
'^of a work, which arouses our admiration, consists of the 
attitudes, propensities, emotions, etc which it evokes from 
us. Instead of saying that a work is beautiful, we ought 
to say that certam of its features provoke experiences in us 
which are valuable, because they satisfy our needs It is 
useless to search for any quahty m a work of art different 
in kmd from those which can be found in any object what- 
soever. There is no objective beauty m the world of nature 
or art, but only our reverberations to the choir of heaven 
and the furniture of earth are beautiful. 

So persuasive a case has been made out for this theory 
by Dr Richards ® that the best way of treating it is to ex- 
amine his views. ’ These rest on the belief that the only 
things which are valuable are those which satisfy our pro- 
pensities or appetencies " Anythmg is valuable which will 
satisfy an appetency without involvmg the frustration of 
some equal or more important appetency; in other words, 
the only reason which can be given for not satisfjdng a desire 
is that more important desires will thereby be thwarted,” 
It is clear that this statement can only be of value if we have 
some psychological entenon of what is and what is not 
important. The test which is suggested is that " the import- 
ance of an impulse can be defined for our purposes as tho 
extent of the disturbances of other impulses in the individual's 
activities which the thwarting of the impulse involves." It is 
argued that the disturbance or tliwarting will take place with 
the minimum of psychological loss if oui propensities are 
organised, mstead of being chaotic. For, if each appetite 
gains satisfaction when it arises, mdependent of the claims 
of others, man is on a level with the beasts. But systematisa- 
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lion involves subordination and the thwarting of some im- 
pulses by others. The subaltern, for example, cannot act 
on his own authority, he must await orders. We have, then, 
to find which amongst a number of possible orgamsations is 
the most valuable, and the criterion used is the same as 
before . " By the extent of the loss, the range of impulses 
thwarted or starved, and their degree of importance, the 
merit of systematisation is judged That organisation which 
IS least wasteful of human possibilities is, m short, the best." 

This sounds suspiciously like arguing in a circle; for 
importance is said to be determined by organisation and the 
merit of organisation is said to he m safeguarding important 
impulses to action But the attractiveness of the theory 
lests not on the tightness of its logic, but on the question 
whether the essence of all values, not only the beautiful, 
but the good and the true as welt, is to be foimd m organisa- 
tion. Is it the case that " The problem of morahty, the 
problem of how we are to obtam the greatest possible value 
from life becomes a problem of organisation . . . and is 
delivered from all non-psychological ideas. . . . Without 
system value vanishes, smce in a state of chaos important 
and trivial impulses are alike frustrated " ? 

But organisation has not any value per se. The whole 
conception of systematisation or organisation is, in fact, 
dependent on the purpose served. Thus, the words in a 
dictionary are systematically arranged, and so they are in a 
play or poem. Of what value is a Chinese dictionary to any- 
body Ignorant of Chinese ? The concept of organisation is 
teleological through and through. There is no psychological 
method by which the merits of different organisations can be 
determined. Thus, when the pieces are set out, at the begin- 
ning of a game of chess, they can only rightly be said to be 
organised iC we have a game in view. Without the thought of 
the game there is notliing correspondmg to organisation, and 
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the pieces might be conceived as having been thrown down, 
at random, by one of those lucky chances which the calculus 
of probabilities assures us must occur if we go on long enough 
Suppose, however, the pieces are correctly airanged, and the 
game played by two masters of chess. As it proceeds, the 
arrangement of the pieces becomes more and more dis- 
organised, except from the teleological point of view For, 
from the point of view of wmnmg the game, the pieces are 
becommg more and more organised The purpose of chess 
playing entirely determines what shall be called organisation 
or disorganisation Nobody but a competent chess player 
can say whether a particular arrangement is systematic or 
chaotic, ]ust as nobody but a Chinese scholar can say whether 
a set of Chmese characters is haphazard or systematic. In 
the hght of these considerations, it is hard to suppose that a 
purely psychological theory of value can be given, which 
equates the fact of systematisation of our impulses with 
their value. All that psychology can do is to estimate the 
degree of orgamsation attained by any individual. As we 
shall see in the final chapter, this is done by means of mental 
tests. Such an evaluation is purely quantitative, and is made 
for the purpose of gradmg levels of intelligence. Political 
dictators in modern times ah have a system, very well or- 
ganised, and if this theory of value is sound, the lives of 
people under such a system ought to be supremely happy. 

I cannot imagme any method of determining the merit of 
these systems without reference to the ends they are supposed 
to accomplish, and the means by which they are attained. 

A different psychological theory of beauty has been put 
forward by Professor S. Alex^der ’ in which, however, the 
p^t played by the work of art itself is more in evidence, 
^e, too, believes that beauty cannot be a quality which we 
apprehend, since there is no organ whose function it is to 
perceive beauty, as we apprehend shape, for instance, by 
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sight or touch. Beauty must be sought in some relation 
between the mind and the object, whereby the latter satisfies 
some propensity of the former. Not, however, some mysteri- 
ous propensity whose sole function it is to apprehend beauty, 
since there is nothmg beautiful apart from its apprehension 
by some mind. The judgment that a work of art is beautiful 
is, of course, secondary to the apprehension or contemplation 
of it. According to Professor Alexander the distinguishing 
feature of such a judgment of value is that the work is appre- 
hended for its own sake. " It is not merely contemplated 
as it presents itself in the course of practical or even theo- 
retical life, but for itself, and its value is therefore called 
intrinsic." 

We may, perhaps, find it easier to understand how we 
come to perform such a purely non-utilitanan act as con- 
templating anythmg for itself alone, if we consider the uses 
of language In its origin language had the entirely practical 
purposes of communicating to others our emotional states 
or else to indicate objects or ideas Objects could also be 
detained in the mind, or referred to m their absence, by the 
use of speech alone. All these purposes are severely utilitar- 
ian; and it IS a far cry, from such uses of speech, to regardmg 
language itself as an object of contemplation, to be used for 
no other purpose than the joy it gives by its form. The 
first man who discovered that you could play with words 
and derive satisfaction from the process was the first poet 
He was, of course, constructing somethmg of value out of 
the material at hand, namely words. All art is construction, 
after this manner, out of matenal which, at first sight, looks 
very unpromising for the purpose, such as wood, stone, 
pigments, tones, etc So that, whatever else a work of art 
involves, it embodies some use of the constructive impulse 
Just as with language, so m all other cases, the constructive 
impulse, at the outset, subserves only practical ends — the 
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majjing of tools, houses, etc. The craftsman, however, 
becomes an artist in so far as he treats his materials for their 
/charm instead of for utihtarian purposes. 

The charm of the artistic product has been added to the 
material from the artist’s own personality. There is nothing 
in stone, or pigments, or even in words, which has any sug- 
gestion of an sesthetic quality until the artist mixes himself 
with his material. In this sense there is obvious truth m 
the theory that beauty is not a quahty of objects but of 
our relation to them. " It is this admixture to the given 
material of form imported from the artist himself, and not 
belonging to the material itself, which detaches the materials 
from mere natural use in practice and makes them objects 
treated for their own sakes.” In this process, not only is 
significance added to the materials through the form ihey 
receive from the artist’s creation, but the material itself, the , 
stone, the pigments, etc., become transfigured When the 
material used is language the words are not only enchanting 
but enchanted, for they acquire a significance they do not, 
of themselves, possess, owing to the intermixture with the 
poet's personality. The poet A. E. Housman ® says '' In 
these SIX simple words of Milton 

‘ Nymphs and shepherds, dance no more ’ . 

what is it that can draw teais, as I know it can, to the eyes 
of more readers than one ? What in the world is there to 
cry about ? Why have the mere words the physical effect 
of pathos when the sense of the passage is blithe and gay ? 

I can only say because they are poetry." 

If it IS correct that, for real appreciation, the reader or 
listener must in some fashion go through constructive pro- 
cesses similar to those of the artist ; then beauty may be 
regarded as whatever satisfies the constructive impulse when 
it becomes contemplative, instead of subserving practical 
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i^es. But every artistic product, in greater or less degree, 
involves originality or creativeness If it did not, we could 
all, by taking thought, become artists. We may apply to 
art in general what Goethe * is reported to have said about 
novels : "A novel is a subjective epopee wherein the author 
begs leave to treat the world after his own fashion the 
question therefore, is. Has he a fashion ? The rest will attend 
to itself." Few artists are particularly origmal m the choice 
of a theme, but nevertheless origmahty is shewn in the angle 
of vision and in the manner of accommodating the material 
to the presentation of that angle. He may produce what 
has been often produced before, but if he has his own point 
of view he is a great artist. For this reason, it seems to me, 
that the attempt to propound a purely psychological theory 
of beauty can never be successful, since originahty defies 
analy^. 

vThe contribution of the artist’s mmd to the work of art 
IS the formal side of it, as contrasted with the material. Such 
form IS not merely the arrangement of the material in space 
or time, but " the system of relations in which the parts of 
the material are unified ; the form of a picture is d3mamic 
as much as that of music, the form of a poem is not merely 
an arrangement of sounds, not even of sounds with their 
meanings, but the interplay of them.” In some kinds of 
art the formal aspect completely swamps the material, as 
in pure music which has no reference to anythmg outside 
the tones themselves But even in those arts which are by 
their nature representative, such as painting and sculpture, 
the formal aspect, especially in modem art, is predominant. 
What the modern pamter does, for example, is first of all 
to reveal what he means in paint and only secondarily what 
he desires to represent He may, mdeed, have very little 
interest in the latter aspect. At all events, that is what 
some artists declare they are aiming at ; and there are some 
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lucky people, not themselves artists, who feel they can 
appreciate such formal painting. This standpoint is amus- 
ingly illustrated in a conversation which a friend of Whistler’s 
has reported. “ I told him how much I admired his portrait 
of his mother. He said that to him it had a special interest 
as he was fond of her, but to others its beauty could be just 
as seen if they looked at it upside down ” 

V In representative art the things represented are trans- 
, Jormed in the artist’s vision, so as to correspond to the 
material form which he gives them. It is this transforma- 
tion, or enchantment, which reveals the creative spirit The 
resulting product gives us a feeling of dehght due, no doubt, to 
the harmonious response of our attitudes and emotions. And 
in this sense Richards’s theory of organisation finds some 
justification. But it is not the organisation which creates the 
beauty, for the creation must have been accomplished before 
the orgariised mmd can find satisfaction in contemplating it. 
We may conclude that, for aesthetic appreciation, it is neces- 
sary that the constructive impulse, divorced from practical 
issues, should be satisfied withm a well-organised mind, whose 
other propensities receive due satisfaction owing to the 
organisation. But whilst this psychological system is neces- 
sary, it is not sufficient, for what sets it going must be beautiful 
in order that aesthetic satisfaction may ensue from its activity. 


PERCEPTIVE ATTITUDES 

The prerequisite of all appreciation is an intuition or 
perception of the admired object, leading to the contemplative 
attitude. But it would be a mistake to regard such artistic 
perception as anultimate unanalysable faculty. Psychologists 
have long since abandoned explanation by means of faculties 
andno longer refer, for example, to a faculty of imagination, but 
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analyse this partly into the vanous kinds of imagery involved, 
such as pictorial, auditory, etc., and partly into affective and 
conative constituents, but chiefly, as we saw in an earlier 
chapter, into a certam originality of attitude. It is fatally 
easy to perpetuate the blunder and to talk of artistic apprecia- 
tion as though it were some pnmordial power, unique and 
therefore indefinable. We can avoid the error by shewing 
what different attitudes are involved in such appreciation. 

The best introduction to the mvestigation of these attitudes 
is to be found in the psychological sigmficance of certain gram- 
matical forms which are common to all languages. Thus, the 
study of metaphors bears witness to an attitude towards objects 
which IS iUummatmg from the point of view of art apprecia- 
tion. Metaphors arise from the perception of a similarity 
between objects or ideas which is so fundamental that one 
IS thereafter identified with the other The great majority 
of the words in a language, except those naming physical 
objects, are metaphors or the d6bris of metaphors , but the 
identification is usually so complete that aU sense of the 
metaphor is lost.’'® What is crooked has become the ssrmbol 
of all that is perverse (pravus) and motives to conduct which 
serve to hide one’s real motives are borders to conceal the 
faults of the stuff (praetextum). So too the valuation of 
money lends its name tp aU kmds of estimation (asstimare). 
And astrology with its belief in a fluid which flowed from 
(influere) the stars and acted on men, provided the word for 
all imperceptible action But these metaphors are dead, for 
who thinks of these words now as metaphors except the 
philologist ? The identity is so complete that the meta- 
phorical sense is unconscious In the last example (influence) 
the metaphor was stfll alive m the time of Milton who wrote 
in “ L’ Allegro ” : 

" With scores of ladies, whose bright eyes 
Ram influence.” 
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The process still continues, for as soon as a new metaphor is 
introduced and its aptness discerned, it becomes common 
property, passes into current discourse, and its metaphorical 
significance vanishes. Nor is it restricted to one language, 
for the most striking metaphors enter mto different tongues, 
as may be seen by a comparison of the words discover and 
entdecken, comprehend and begreifen 

In some cases the process has not carried language to this 
pomt, so that it is easier to discover the metaphorical sense 
of the expression. Instances of this occur when an epithet 
suitable to one domam of sense or feeling is transferred to 
another. We talk of a deep tone, a loud colour, black care. 
Utter grief, etc., and the aptness of the expressions is evident 
to ah at first sight. Agam, we have cases in which the meta- 
phor is less completely assimilated, so that its borrowed sense 
is still evident as m Milton’s " motes that people the sun- 
beam,” and Browning’s " The air broke mto a mist of bells,” 
or when we speak of petty annoyances as pin-pricks. Whether 
a metaphor is living or dead, m every case its distinguishing 
psychological function is the attribution of some quality or 
action peculiar to one object or idea to some other, so as to 
lend it a character which is thenceforth regarded as its own 
property. 

The most illuminating instances of transference are those 
in which our own feehng, emotion or mood is read into in- 
animate things so as to give them human character. This 
l/tendency has received the technical name of empathy, 

‘ feeling into,’ coined to correspond with the word sympathy 
‘ feeling with.’ Examples abound in poetic diction ; thus the 
psalmist sings : 

" Let the sea roar, and the fulness thereof ; 

The world, and they that dwell therein ; 

Let the floods clap their hands ; 

Let the hiUs sing for joy together,” 
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And Shakespeare . 

“ The rude sea’s enraged and foamy mouth.” 

And Milton 

" The stars with deep amaze 
Stand fixed in steadfast gaze.” 

The whole realm of nature is viewed in this way by those poets 
whose perceptions are strongly tmged with their own emotion. 
Wordsworth regarded this as the distingmshing mark of a 
poet who IS ” a man pleased with his own passions and voli- 
tions, and who rejoices more than other men m the spirit of 
life that IS in him delightmg to contemplate similar volitions 
and passions as manifested m the gomgs-on of the Umverse.” 
The following lines of Coleridge though suitable for descriptive 
verse may, as he points out, by a slight alteration of rhythm 
be regarded as prose 

" Behold yon row of pines, that shorn and bow’d 
Bend from the sea-blast, seen at twilight eve.” 

Yet the same image ‘ will rise mto a semblance of poetry if 
thus conveyed ’ 

“Yon row of bleak and visionary pines, 

By twilight-glimpse discerned, mark ! how they flee 
From the fierce sea-blast, aU their tresses wild 
Streaming before them.” 

Though this metrical experiment is only a ' semblance of 
poetry ’ yet it serves to illustrate the magical transforming 
effect of empathy.^® It is important to realise that whilst 
the origin of these feelings is m ourselves, and they are read 
into nature by a translation from our own consciousness, it 
IS nevertheless erroneous to suppose that the process is a 
deliberate one. Rather, such emotions and volitions, as 
Wordsworth says, are directly discerned in the objects as soon 
as they are perceived, and they are seen at once as endowed 
with a life of feeling si m ilar to our own. How httle conscious 
purpose has to do with empathy may be inferred from the 
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fact that it is coeval with humanity, being the basis of universal 
primitive animism. Neither can time wither it nor custom 
stale its freshness, since the capacity to perceive in this manner 
is the supreme form of aesthetic mtuition. 

Approachmg the matter from an entirely different stand- 
pomt. Dr C. G. Jung has observed that m some cases of mental 
disease there is an exaggerated intensity of feeling and in 
others extreme apathy In normal persons, too, we may trace 
the existence of similar psychological types characterised by a 
predommance of feehng or of abstract thought respectively. 
The libido or elan vital urges the individual to respond to the 
world in one or other of these ways. '' The one who feels 
his way transfers himself to some extent to the object ; whilst 
the other withdraws himself from the object to some extent, 
or pauses before it and reflects about it. The first is called 
the extravertei tj?pe, because m the mam he goes outside 
himself to the object, the latter is called the introverted type, 
because in a major degree he turns away from the object, 
withdrawmg into himself and thmkmg about it.” In extreme 
cases the one limits himself to observation and reflection, the 
other to feehng. The latter finds aesthetic satisfaction in 
empathy, whilst the former, as in the case of Mr Russell 
previously quoted, discovers beauty in the rigidity of abstract 
law Empathy is the result of warmth of passion which is 
carried over into the object in order to assimilate it or pene- 
trate it with emotional values Abstraction, on the other hand, 
despoils the object, even when it is organic, of living qualities 
and grasps it by purely mtellectual thought, crystallised and 
fixed into the rigid forms of universal law. In fine, the intro- 
vert abstracts from the object and deals with it by concepts, 
concentrating upon the inner world of thought, whilst the 
extravert goes forthwith to the object and feels himself 
into it. 

The experimental study of sesthetic appreciation has 
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established the existence of four different modes of perception. 
Before an object can be appreciated, whatever its nature, 
its meaning must be grasped, and it is clear that for experi- 
mental purposes a work of art, such as a picture or a musical 
composition, is far too complex. Experimental work has 
accordmgly been confined, in the first place, to the simplest 
material, such as colours or tones, but the results, as far as 
music is concerned, have been verified by dealing with finished 
compositions.^® By presentmg single colours or simple colour 
combinations to different persons, and recording their com- 
ments, Mr E. BuUough has shewn that different people range 
themselves under one or other of four non-exclusive classes. 
These represent differences in the attitude of the subjects 
towards the colours, in that they perceive them and other 
aesthetic objects from different aspects. As with all other 
mental differences rigid divisions between the types or classes 
do not exist, since the majority of individuals belong to mixed 
types, but shew a tendency to a more consistent adherence 
to one of them. Such differences of adaptation to an object 
form the foundation on which all aesthetic experiences are 
constructed. Ultimately the difference of adaptation rests 
on the temperament and personahty of the individual and, 
to a lesser extent, on his momentary mood. Thus the 
appreciation of aesthetic values touches the very core of 
human individuality The types of perception, or differences 
of attitude, distinguished by Mr E. BuUough axe here set forth. 
It is to be noted that the attitudes are adopted completely 
unconsciously, i.e. they are not deliberate, but automatic. 

(a) The Objective Attitude 

Persons who adopt this attitude primarily emphasise the 
purity of a colour or a tone, its brightness, saturation, poor- 
ness, etc , and they have a tendency to compare it with some 
standard of purity Their appreciation, in so far as it can be 
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said to exist, for their attitude is almost extra-sesthetic, is 
mtellectual rather than emotional. They lure the most 
critical but the least appreciative, and adopt conformity with 
some standard as their reason for aesthetic valuation. The 
critical attitude seems to interfere with the free flow of 
imagination. When those who adopt this attitude read a 
sonnet, for example, they subconsciously ask themselves what 
particular model is employed and whether thefoim is correct 

(b) The Subjective or Physiological Attitude 

Persons of this class refer to the stimulating, soothing, 
exciting or temperature aspects of the object. A colour or 
tone produces organic and affective changes in them, and so 
they caU it warm, cold, depressing, exhilarating, and so forth. 
For the same reason they sometimes complam that the colour 
IS glaring or trymg to the eyes, or that a tone is piercing or 
makes them shudder, or appealmg and makes them sad 
It may be thought that these effects are due to suggestion 
or association, but this is negatived by the observation that 
whilst red, yellow and orange are described as warm colours, 
red is always the warmest, whereas if the effect were due to 
association with the sun we should expect yellow or orange 
to be the warmest. Moreover, those who take the associative 
attitude are not necessarily sensitive to these effects. 

The sul^ective attitude is marked by very pronounced 
physiological responses. Thus a person of my acquaintance 
who has a fine taste in literature and is an accomphshed 
musician tells me that such responses occur when he hears 
a superb piece of violm playing to which he is fully attuned. 
This induces gooseflesh and an inability to perform any normal 
act. The parts of the body mainly affected are the bottom 
of the spine and the eyes, which pour out tears, not definable 
as tears of joy, sorrow or anythmg else. Also there is a desire 
to grip something hard, which is a sign of deep emotion. 
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The general feeling is that the beauty is ‘ more than earthly ‘ 
and this other worldliness is what produces the marked bodily 
resonance. 

Sir Henry Hadow “ has called attention to s im ilar physio- 
logical effects " Music appears to be more dependent than 
any other art on the physical condition of the nervous system. 
To a majority of people the actual sound, apart from ques- 
tions of context or implication is deeply soothing , from the 
days of Saul onwards its aid has been summoned and utilised 
as a curative agency. To many its effects of speech and 
rhythm may be intensely stimulating ; in 1848 the Hungarian 
government was obliged to prohibit the Racoczy march 
because its melody was dangerously excitmg ” 

These effects are, by no means, pecuhar to music but may 
be produced by anything of aesthetic significance In fact 
it has been maintained, without paradox, by the poet A. E 
Housman that such responses are indubitable criteria of 
aesthetic value On being asked to define poetry he rephed 
that he could no more do this than a terrier could define a 
rat, but " we both recognised the object by the symptoms 
which it provokes in us. One of these symptoms was des- 
cribed in connection with another object by Eliphaz the 
Temanite ‘ a spirit passed before my face, the haur of my 
flesh stood up ’ Experience has taught me, when I am 
shaving of a morning, to keep watch over my thoughts, be- 
cause, if a line of poetry strays into my memory, my skin 
bristles so that the razor ceases to act. This particular 
symptom is accompanied by a shiver down the spine ; there 
is another which consists in a constriction of the throat and 
a precipitation of water to the eyes ; and there is a third 
which I can only describe by borrowmg a phrase from one of 
Keats’s last letters, where he says, speaking of Fanny Browne, 

‘ everything that reminds me of her goes through me like a 
spear.’ The seat of this sensation is the pit of the stomach." ” 
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(c) The Associative Attitude 

This variety is common enough, being the type which m 
the sphere of language creates similes. Such persons, on 
being faced with an sesthetic object, promptly and uncon- 
sciously pass to associated things A colour suggests a sunset, 
a landscape, a storm at sea, and so on ; whilst a tone may recall 
a symphony, a church service, the face of an absent friend, 
and a host of other associations immediate or remote. It may 
happen that the associations are symbolic, a musical note 
suggesting looking through a misty veil, or a narrow stieak of 
hght streammg in a particular fashion , and this kind of 
association shades off mto sjmassthesia or coloured hearing, 
where every tone has its distmctive tmt. Just as with some 
people every vowel is coloured. The poet Heine had a similar 
faculty in a pecuharly marked degree. He speaks of the 
" gift of seeing with eveiy note which I hear its corresponding 
figure of sound • and so it came that Paganini, with every 
stroke of his bow, brought visible forms and facts before my 
eyes , that he told me m a musical picture-writing all kinds 
of startling stories ; that he juggled before me at the same 
time a show of coloured Chinese shadows.” “ Finally there is 

(d) The Character Attitude 

Subjects who adopt this attitude tend to personify the 
aesthetic objects They perceive in them characteristics which 
in the case of a human bemg would be called his mood, tem- 
perament or character. A colour or tone may be described by 
them as insipid, stubborn, jovial, energetic, gentle, solemn, 
grotesque, fidgety, etc. Persons belonging to this class, on 
the whole, agree remarkably well in the characters they assign 
to the same colour or tone , thus shewing that the phenomenon 
IS not due to association. They agree, for mstance, in perceiving 
a temperamental contrast between red and blue, and colours 
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containing these tints. Red is described as sympathetic, 
affectionate, and its character is open and frank, whereas 
blue is reserved, distant and unsympathetic. The origin of 
this type is to be sought in empathy, a projection mto the 
object of affective characteristics which axe essentially human. 
But it must not be supposed that the projection is a conscious 
process, or that the subject recognises that the characters are 
transferred No sooner is the object perceived than the 
character aspect is evident and there. The case is exactly 
analogous to the perception of distance by vision, which since 
Berkeley's day is regarded as havmg its origm in muscular 
and tactile sensations , nevertheless no sooner do we open 
our eyes than we see the distance of any object m our neigh- 
bourhood. On occasions, it may happen that an object is 
perceived as solemn or melancholy at a time when the per- 
cipient himself is jovial and gay, when it would be palpably 
absurd to talk of consciously projectmg his own mood. As 
previously observed, the tendency to regard aesthetic objects 
from their character aspect is the same as that which produced 
animism amongst the primitives, and is the distinguishing 
mark of poetic insight To ascribe such a faculty to a con- 
scious translation of feelings is totally to miss its significance. 
Its essential feature is a mystical discernment of identity with 
oneself in the object, which gives nse to a peculiar emotional 
response, leadmg to sympathetic understanding. Artists who 
belong to this class have no abstract preference for any parti- 
cular ‘ subjects ’ ; all may be beautiful m their eyes. Some 
indeed do not hesitate to assert that the character aspect 
alone is what art should seek to display. “ Character is the 
essential truth of every natural spectacle whatever, beautiful 
or ugly,” said Rodin ; “ it is the soul, the feehng, the idea 

which is expressed in the traits of a face, the gestures and 
actions of a human being, the tints of a sky, the line of a 
horizon. Now, for the great artist, eveiything in nature 
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exhibits some character for the uncompromising sincerity 
of his observation penetrates mto the hidden sense of 
everything.” 

Whilst the objective type is determined, as was said, by 
conformity to some standard, in accepting or rejecting a work 
of art, the character type are guided in their judgments by 
sympathetic resonance with it, and are therefore likely to be 
the least critical This must not be interpreted to mean that 
the study of the highest standards of art can be neglected in 
aesthetic education, since the contemplation and reverence of 
these IS the surest way of stimulating the finer perceptions. 
For the great artists in strivmg after ideals have revealed the 
character aspect to less discerning minds. Doubtless this is 
what Rodin intended in his testament to young sculptors 
when he admonished them to study dihgently the great master- 
pieces '' Love the masters who preceded you with devotion. 
Bow before Phidias and Michael Angelo Admire the serenity 
of the one and the fierce amguish of the other. Admiration is 
a generous wme for noble souls.” As smcere admiration 
can only come as the result of perfect understanding and 
familiarity, those teachers are justified who strive to inculcate'^ 
at an early age the great masterpieces of literature, so that the 
pupils practically know them by heart and have them as a 
permanent part of their mental structure. 

The importance of tradition in literature has been empha- 
sised by T. S. Eliot, who points out the danger of ignoring 
it. The existence of a right tradition he says, " simply by its 
influence upon the environment m which the poet develops, 
will tend to restnct eccentricity to manageable limits : but 
it is not even by the lack of this restraining influence that 
the absence of tradition is most deplorable. What is disas- 
trous is that the writer should deliberately give rein to his 
‘ individuahty,' that he should even cultivate his difference 
from others ; and that his readers should cherish the author 
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of genius, not in spite of his deviations from the inherited 
wisdom of the race, but because of them ’’ 


PSYCHICAL DISTANCE 

It is said that the best descnptions of mountain scenery 
have been written by those who are not mountaineers. Cer- 
tainly support is lent to this view when we consider that 
Ruskin, who has given some of the best descriptions of the 
Alps in literature, regarded mountaineering with haughty 
disdam, and Kipling, in Kim, has invested his descriptions of 
the Himalayas with a feelmg for the mfinite Doubtless, the 

recollection of the physical effort and the dangers involved in 
climbmg great heights may be a bar to the detached view 
necessary for aesthetic contemplation; for an indispensable 
condition for aU appreciation is such cutting loose or release 
from the practical standpoint. Thus a thunderstorm on a 
summer night appears beautiful if we can ignore its possible 
destructiveness, and contemplate simply the vivid effects on 
the landscape lit up by momentary violet flashes of sheet- 
lightning. Py ehmmatmg the practical attitude and adopting 
a completely disinterested standpoint the experience is brought * 
to the {esthetic focus and given what has been called ‘ psychical 
distance.' Such an attitude is closely akin to the attitude 
of play, and may develop out of it. 

The remarkable success of the Play Way method of 
teaching hterature shews the importance of this attitude in 
developing appreciation. It has been conclusively shewn that 
for boys under ten years of age the dramatismg of traditional 
ballads, and for those over ten the actmg of Shakespeare's 
plays, with all the joyous freedom of play, is the most efficient 
means of securing aesthetic appreciation. Schoolboys have a 
special power of projecting and imagming themselves as 
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characters seen and heard,®* and this faculty, rendered definite 
by acting, enables them to get that insight, vision or intuition 
into character which is the essence of dramatic art. Moreover 
the elimination of the school atmosphere obtained by having 
the plays performed in a specially adapted room helps to 
secure the ‘ distance ' experience As in other arts, a true 
feeling for drama best arises out of the trial practice of 
the art. If the objection is made that school is meant for 
work, it may be pointed out that by the Play Way boys under 
fifteen years of age have been led to understand and appre- 
ciate Shakespearean tragedy in a manner incredible to peda- 
gogues who do not realise that a play is meant to be acted 
Although the attitude of detachment from practical considera- 
tions is essential, it must not be supposed that aesthetic appre- 
ciation consists m taking an impersonal view. Rather, it is a 
peculiar kind of personal relationship with the object, often 
highly emotionally coloured, but the personal character of the 
relation has been ' filtered ’ or cleared of its practical concrete 
nature. ^Esthetic intuition is diametrically opposed to any 
sort of practical appeal. In drama, for example, the charac- 
ters " appeal to us like persons of normal experience, except 
that that side of their appeal, which would usually affect us 
in a directly personal manner, is held in abeyance." Such 
detachment, however, must not be too great or the artistic 
effect is apt to be lost. Both in appreaation and in artistic 
production what is required is " the utmost decrease of dis- 
tance without its disappearance." This concept of ‘ distance ’, 
sometimes described as the 'frame’ effect, serves to make 
dear the distinction between the agreeable and the beauti- 
ful in art. The agreeable is a pleasure which has not been 
cut loose or distanced from our practical interests , its centre 
of gravity lies m the self, whereas the centre of gravity of 
an aesthetic experience lies in the object. For this reason 
the consideration of pleasrure is as foreign to the aesthetic 
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appreciation of a work of art as the question of its money 
value, since ‘ distance ’ raises the work of art out of the 
realm of practical systems and ends. In the attempt to drive 
home the importance of this conception of art to his genera- 
tion, Whistler, with his usual directness and emphasis, insisted 
that art should stand alone and appeal solely to the eye or ear. 
It must not be confounded, said he,®® “ with emotions entirely 
foreign to it, as devotion, pity, love, patriotism and the like. 
AU of these have no kmd of concern with it , and that is why I 
insist pifi calling my works ‘ arrangements ’ and ‘ harmonies ' ” 
must make due allowance for the over-exaggeration of 
missionary zeal in considermg this standpoint of the autonomy 
of art, or the theory of ‘ art for art’s sake.’ But a serious 
difficulty arises when the question of the relation of art to 
morality is considered. It would be vicious to maintain that 
morals, like emotions, can be distanced, yet there have not been 
wantmg those who believe that art is outside the realm of 
morality. Nothing human can be, m any ultimate sense, out- 
side this realm, yet the view is one which has frequently' been 
found to appeal to immature mmds ; and modern teachers of 
hterature, anxious above all things to stimulate the imagination 
and arouse appreciation, sometimes fall into the same error.®® 
^ut there can be no hohdays from morahty even m imagma- 
tion In hterature the blunder arises from a failure to dis- 
tmguish between two distmct things, namely the moral point 
of view which is an organic part of the artistic conception, 
and a morality imposed upon it from without " It is clearly 
a mistake,” says J. Dnnkwater, " to suppose that moral judg- 
ment did not come within Shakespeare’s scheme. Every one 
of his plays from the dark and terrible pity of Lear to the light 
and gracious revelry of Twelfth Night is charged with moral 
judgment, but it is a judgment that is strictly complementary 
to the action of the characters withm the play, and as organic- 
ally a concern of the poet’s creative function in the play as 
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are the characters and actions themselves. In other words, 
the moral judgment becomes inevitably a part of life itself, 
and is an altogether profounder thing than a merely abstract 
moral point of view." Drinkwater rightly maintains that 
in respect of making morality an integral part of poetic creation 
instead of fitting the latter into a prearranged scheme the 
Shakespearean era was definitely superior to the Victorian ; 
and the reaction agamst the later conception has led some 
modern poets and teachers to the absurd misconception “ that 
supposes it to be outside poetry’s function to have any moral 
purpose whatever.” He shews that it is the chief glory of 
Elizabethan poetry to be intensely concerned with moral 
consequences, which flow inevitably from the poet's concept 
tion of life. And though Milton, in constructive grandeur and 
poetic imagination, is on the same level as Shakespeare yet in 
seeking to “ justify the ways of God to men,” he would have 
nsked the integrity of his art but for the supreme intensity 
of his moral conviction So far from dramatic art (and the 
same is true of all literature dealing with humanity) being 
outside the realm of moral judgment it only justifies itself 
when its moral character develops inevitably as it grows, 
being an essential feature of its creation. 

Modem critics, e.g. Dr I. A. Richards,®® go farther than 
this and mamtain that there is no essential difference between 
the experiences dealt with m literature and those of the 
everyday world. The theory of the autonomy of art, they 
say, is due to a mistaken view of the nature of experience. 
Just as Wliistler and Pater msisted that painting was con- 
cerned solely with a world of colours, so it has been believed 
that poetry dwells in a sphere of its own severed from the 
mundane world of values. Dr Richards points out that this 
is only true of such works of fancy as Coleridge’s Christabel 
and the like, in which an imaginary world has been deliberately 
invented for the poetry to inhabit. In such a world the 
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intrusion of values foreign to it would destroy the illusion 
and charm of the experience. But in other poetry, such as the 
psalms, the poetical value is directly bound up with the 
ultimate aims of human life. The worth of this and similar 
kinds of literature is derived from the ends which it sustains, 
including everything of social worth in human experience. 
" The world of poetry has in no sense any different reality 
from the rest of the world and it has no special laws and no 
other worldly peculiarities. It is made up of experiences of 
exactly the same kinds as those that come to us m other ways. 

. . It IS more highly and dehcately organised than ordinary 
experiences of the street or the hillside , it is fragile ” More 
especially must it be emphasised that there are not two sorts 
of morality, one suitable for poetic experiences and the other 
for the everyday world, but that all experiences are organised 
into one universe of experience in which each part reacts on 
the whole, Makmg due allowance for the ' distance ’ effect 
this standpoint seems to me entirely sound, and it is desir- 
able to emphasise it in an age when traditional morahty is 
questioned 


APPRECIATION OF MUSIC AND LITERATURE 

The existence of the various perceptive attitudes was 
demonstrated originally for the material of the arts. It is 
mteresting to learn that Dr C. S. Myers found that, in listening 
to music as one would in a concert hall, the same attitudes 
were displayed. 2“ The subjects who took part, both in the 
experiments on tones and in listenmg to the more complex 
material of musical compositions (played on a gramophone), 
judged the material from the same aspect in either case. 
With the more complex as with the simpler material hardly 
any person was of an absolutely pure type, and moreover 

X 
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different kinds of music evoked different attitudes in the same 
person ; so that even for the same mdividual there are different 
ways in which music may be appreciated. 

The impossibility of complete separation of the types is 
well shewn by the observation of technically trained musicians. 
These were found to adopt the objective attitude which, it 
wiU be remembered, is that taken by unmusical persons 
with regard to tones. But, for the musicians, this aspect 
is artificial, and is evident only because the others have been 
suppressed, as is shewn by the observation that, when taken 
off their guard, the character aspect emerges; having been 
there aU the time but mhibited by their critical attitude in 
the experiments. 

In describmg ‘ empathy ’ we saw that some poets enjoyed, 
as it were, a mystic msight mto nature's moods, and it is 
probably the case that all appreciation of beauty has in it 
some touch of mystical character. Despite this, there is no 
doubt that appreciation can only be developed by suitable 
traming. Many schools m England now include, m their 
curriculum, lessons on musical appreciation, and by help of 
the gramophone and wireless installations all may do so in 
the absence of an executant. Short preliminary discourses 
on the distinctive work of some composer are given and subse- 
quently illustrated by the music. A word or two prior to 
each composition on its structure, the use of different instru- 
ments, the way the effects are obtained, etc. has been found 
sufhcient to lead boys to take an intelligent and cultivated 
mterest m the best music. Such lessons given once or twice 
a week and spread out over three or four years are sufficient 
to mtroduce the pupils to all the best music and lead them to 
prefer and enj oy it. For, in the realm of art, the good tends to 
eliminate the bad. When the pupils are encouraged to per- 
form the music themselves the results in the hands of an 
enthusiastic teacher are most strikmg, shewmg that the ability 
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to appreciate the finest music is very widely if not universaEy 
spread. Mr E. T. Smith, workmg in one of the worst districts 
of London, in an elementary school, with no previous tradition 
either in the home or the school, has demonstrated that 
children under fourteen years are capable of appreciatmg and 
even performmg grand opera.®® His course lasts six years, 
and the time devoted to music is not greater than that in 
other schools. It begins with folk dances and song, and pro- 
ceeds according to the historical development of music , 
the technique of oratonos and operas and the values of the 
various instruments being carefully studied in detail " An 
incident in the experiment was the production by the children 
of a grand opera, viz. Gormod’s ‘ Faust,' the recitatives practic- 
ally without ' cuts ’ and the choruses in four and occasionally 
five parts." The children also performed “ The Magic Flute ’’ 
and read Wagner at sight with great enjoyment. It should 
be added that the course involves an elaborate study of 
technique, and a detailed explanation of the vaneties of musical 
composition and the points to be looked for, since Mr Smith 
believes " that the appeal of the best music is intellectual 
rather than physical . . it must be understood by the head 
as well as the heart ; and the knowledge necessary for such an 
appreciation must be taught ” There is no doubt that his 
results justify his method, and the genuineness of the apprecia- 
tion is evidenced by the fact that several parents in the 
district replaced their jazz gramophone records by records 
of first-rate music, owmg to the pressure of their children 
Good art universally tends to drive out bad. 

There is no reason why the composition of simple melodies 
should not form a part of the ordinary school programme in 
music , and there is no doubt whatever that, for some pupils, 
such composition is a first-rate means of stimulatmg the 
understandmg and appreciation of the best music. If it be 
objected that the results of such attempts at composition are 
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bound to be worthless, the reply may be made that pupils are 
universally expected to compose in language and that this is 
regarded as essential to understanding and appreciation 
Moreover, children m Welsh schools are taught to compose in 
music and the results justify the attempt. The outline of the 
procedure may be learnt by consulting a pamphlet by Sir 
Walford Davies on melody-making. The basis of the 
method is the explanation of the structure of melodies begin- 
ning with scales, chords, rhythms, etc., and proceeding by the 
analysis of adventure (the first thought) balance and cadence, 
all illustrated by examples from the great composers. Exper- 
ience has shewn that children imder fourteen are capable, 
after such a course, of composmg simple and enjoyable 
melodies. As was said previously, the best introduction to 
the enjoyment of the fine arts is the trial practice of them. 

In the realm of hterary appreciation some excellent work 
has been performed both with pnmary and secondary school 
children. The work of Mr G. Lamborn in a primary school m 
Oxford, and that of Mr Caldwell Cook m the Perse School, 
Cambridge, are of first importance m this connection, and have 
given a new turn to the teaching of Enghsh Their books, 
named m the notes at the end of this volume, should be 
consulted for the methods they employ in stimulating a 
taste for literature It needs to be stated, since it is apt 
to be overlooked, that both these teachers by no means 
neglect the more scholarly and formal parts of language study, 
but their astonishing results are due to the fact that the 
emphasis is not placed on them ; they are but a means to the 
aim of cultivating appreciation and creative expression. Mr 
Lamborn, indeed, believes that as far as poetry is concerned 
there is a mystic msight necessary to perceive the beauty, 
which cannot be intellectually eiqplained. And although he 
thinks that explanations are only permissible when they 
increase enjoyment, he by no means neglects the thorough 
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study of stanza forms, metre and rhyme. He has good 
exercises for developing the power of word descnption, the 
pupils being set to describe some scene, and the result is judged 
' by the ability of the class to recognise the exact place des- 
cribed. The use and abuse of simile and metaphor are also 
taught by emplo3dng them, and the children are encouraged 
to take similes and compress them into metaphors Other 
figures of speech are learnt by studying the effects produced 
by them m good poetry, and by original exercises founded 
on these Similarly, rhyme arrangements, and stanza forms, 
together with the whole architecture of verse are carefully 
studied, and writing m verse forms make these a delight to 
the children Exercises m verse, properly conducted, compel 
boys to discrimmate nicer shades of meaning, to weigh values 
and, in fact, to get a ' feeling ’ for correct language Rhythm 
is emphasised and practised m its varieties, and the boys are 
made to feel the distinction between rhyme and assonance 
As the results of the original exercises m verse and prose have 
now been published, it is unnecessary to do more than refer 
to them here. But it is important to note that these teachers 
believe " that poetry, its rhythm, its music, its imagery, its 
figures of speech, are instinctive in children, that they have a 
natural appetite for them, and an intuitive gift of using them. 

jest that children [under fourteen] can express 
letter in verse than in prose.” The conclusion 
matter is that the thorough study of form, in so 
far as it is undertaken for the purpose of assisting creative 
expression in verse, is the most effective means of securing 
appreciative enjoyment of poetry. And the method is the 
Play Way. 

No doubt in the pre-adolescent stage of a pupil's career 
the imagery of poetry is an essential factor in securing apprecia- 
tion. But for later stages its importance is greatly over- 
rated.*® It IS only in a limited kmd of poetry, where the 
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meaning is largely embodied in the imagery, that the arousal 
of images m the mmd is an aid in appreciation. Just as with 
music, however, such images must fuse completely with the 
poet’s meanings, and this fusion must be unconscious if 
appreciation is to be aroused If the images are isolated and 
refuse to blend they may be a positive hindrance to enjoy- 
ment. Any dehberate attempt to awaken imagery, apart from 
that which develops spontaneously, as the poetry is read or 
heard, as is sometimes done m class teachmg by emphasismg 
the images, is apt to defeat its own purposes and to interfere 
with appreciation There is no reason to suppose that, for 
older pupils at all events, poetry whose meaning is mainly 
dependent on imagery is easier or more enjoyable Anything, 
in short, which obstructs the easy flow of a literary work 
militates against the sesthetic attitude. Not only is the 
unified emotion destroyed, but, more important still, the 
sense of rhythm is baulked. So subtle is the effect of the 
rhythmical unity of emotional mood and thought that some 
teachers of literature refuse to give any explanation of poetry 
at all , but, havmg^selected a piece within the comprehension 
of the class they' trust to good reading in order to awaken 
appreciation. V/They maintain that any intervention of the 
teacher between the poem and the pupil for the purpose of 
explaining allusions, linguistic or historical, or arousing images, 
destroys the artistic unity and prevents the adoption of the 
aisthetic attitude. Nevertheless, for the majority of pupils 
some of these aids to appreciation are essential. 


RHYTHM 

We have seen above that a literary training tends to influ- 
ence appreciation by developing a sense of rhythm. Now, 
the rhythm of poetry, music and the other arts is an essential 



factor in the subjective adaptation to artistic values on which 
all appreciation ultimately rests Nor is this to be wondered 
at when we consider that the external influences of nature 
which affect life are rhythmical Seasons and tides^ spring- 
time and harvest, night and day, occur in periodic alternation 
producing a rhythm of responsive movements in the organic 
world. And, superadded to these externally imposed rhythms, 
there are innate rhythmic activities peculiar to each species, 
so that the very daisies of the field which close their petals 
at nightfall continue to do so periodically when deprived of 
external stimulus. Even the inhabitants of the depths of 
the ocean, far removed from aJI external influences, display a 
physiological periodicity m their vital acts. Not only is the 
organism, as a whole, rhjrthmical but the various parts carry 
on their separate functions as breathing, heart-beat, walking, 
each at its own characteristic periodic rate And the suck- 
ing of the new-born child involves the accurate co-ordination 
of muscular movements of expansion and contraction in a 
definite rhythm, timed to correspond with the acts of swal- 
lowing The essentially rhjfrhmical nature of vital activity 
is discerned most clearly when we turn to the functions of 
the nervous system. Thus certain reflex actions occur in 
periodic series independently of the nature, the rate, or the 
intensity of the stimuh which evoke them , and should the 
stimulus be continuous the rhythmic character of the response 
is nevertheless unaffected. In short, nervous activity pro- 
ceeds according to its own rhythmical laws , and the external 
stimulus is not a determinant, but simply a call to action. 

Since the actions of natmre and man are rhythmical, the 
mental life of human beings is naturally adjusted to respond to 
rhythm There must be something m the mental constitution 
making rhythmical response facile. And we have not far to 
seek for an explanation. The mind, as a whole, exhibits a 
polarity ; at the opposite pole to memory we have expectancy, 
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a readiness to respond to what is coming. When any process is 
often repeated a state of expectation is set up leading us, con- 
sciously or unconsciously, to expect its recurrence Even the 
most trivial forms of conscious hfe exhibit this trait. We 
only became aware of the ticking of the clock, for example, 
when it suddenly ceases Although the ticking has affected 
our subconscious experience, it is not important or intense 
enough to be noticed. Yet the ticks set up an unconscious 
expectation that they will contmue, which is powerful enough 
to make us realise that the clock, which we did not previously 
hear, has stopped. The baffled expectation gives us a start. 
Such anticipations, and surpnse when they aie not fulfilled, 
are aroused whenever a routine of impressions, conscious or 
not, has been established At a higher level of mental life 
we observe the same phenomenon. Thus we have unconscious 
expectations of certain grammatical forms, which gives us a 
shock of surprise when a blunder is made in grammar. The 
routine, m this case, is the result of prolonged habit, by reason 
of which we pay no attention to the grammar but rely on our 
unconscious expectation of the correct forms Should the 
habits be not sufficiently ingrained, as with a foreign language, 
mist^es do not, as a rule, disturb our equanimity. 

\/kn alternation of expectation and its consequent satis- 
faction, with occasional surprises and bafflements, is the 
psychological explanation of rhythm Prose, on the whole, 
does not arouse the same certainty of expectation, since the 
element of routine is not so evident. As Dr I. A. Richards, 
whose explanation of rhythm is masterly, says, “ The way the 
sound is taken is much less determined by the sound itself 
than by the [psychological] conditions into which it enters. 
All these anticipations form a very closely woven network 
and the word which can satisfy them all simultaneously may 
well seem triumphant . . . The texture of expectations, 
satisfactions, disappointments, surprisals, which the sequence 
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of syllables brings about is rhythm. And the sound of 
the words comes to its full power only through rhythm.” 

Metre is a more speciahsed form of rhythnucal sequence, 
as the expectations are more definitely established by a certain 
routine of form Consequently, the satisfactions that ensue 
when the expectations are satisfied have a definite regularity 
as pleasing as the movements of a dance The mmd becomes 
patterned to a certain senes of responses. But since a too 
rigorous pattern would soon cloy, irregularities in the metre by 
producing a pleasing surprise, instead of immediate satisfaction, 
always produce profound poetic effects And further we must 
note that " through its very appearance of artificiality, metre 
produces m the highest degree the ' frame ' effect, isolating 
poetic experience from the accidents and irrelevancies of every- 
day existence. Much which m prose would be too personal 
or too insistent, which might awaken irrelevant conjectures 
or might overstep itself is managed without disaster m verse.” 
This is a very good example of what we previously con- 
sidered, namely psychical distance, brought about by the form 
of art 

Voluntary attention, too, is not a contmuous function, but 
tends to be rhythmical. In the last resort, then, our exj>erience 
of rhythm rests on our nervous and mental constitution 
Life is rhythm. Sequences of acts of attention yield accentua- 
tion, thereby breaking up the most monotonous series of 
sounds, such as the beats of a metronome, mto regular group- 
ings.®* Each person is possessed of a vital tempo based on the 
periodicity of his vital functions, and it would seem reasonable 
to suppose that the rhythm of art must in some way corre- 
spond to the vital time measure. The nature of the corre- 
spondence, however, is very obscure and stands greatly in 
need of further careful investigation. There is a close rela- 
tion between vital tempo and temperament, or at any rate 
between tempo and mood. Thus, listenmg to the " Ring " 
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has been compared with finding oneself in a world where 
the time unit is bigger than our own, owing to the extreme 
slowness of Wagner’s vital tempo, whereas in listening to such 
an opera as “ Carmen ” the mmd is made to work quickly, 
owing to the incomparable bnskness of the rhythm and phrasing. 
In the former case one feels slothful and in the latter braced 
to imminent action. So there are persons who have tempera- 
mental preferences for artists who are endowed with a similar 
vital tempo to then: own, and to whom, therefore, they are pie- 
pared easily to respond But this view of a temperamental 
correspondence may be challenged, and it can be maintained 
that the dehght of artistic contemplation is due to subtle 
changes of rhythm involvmg departures from one’s vital tempo 
Art selects and emphasises In a dramatic work such as 
" Macbeth" the rhythm of actual life is departed from, owing 
to the exigencies of the stage ; there is further the music of 
the verse varied by lyrical digressions which introduce changed 
rhythm, and so forth. These digressions or departures from 
vital rhythm are, it has been asserted, the chief sources of oui 
emotional enjoyment, which comes from the novelty of ad- 
justing ourselves to changes skilfully introduced by the artist 
Whatever view may ultimately be taken of the relation of the 
rhythm of art to vital tempo, it is clear that theappfial.QlpDetry 
is a c all to the inmost depths of our nature. The metre may be 
regular or irregular, accented or unaccented, but the one 
essential feature is the rhythmic experience and its artistic 
unity with the imderlying thought. Use may be made of the 
dependence of rhythm on muscular movement by teaching 
boys under fourteen to express the rhythm of poetry by 
waving short pomters held in the hand accompanied by 
swaying motions of the body. By such a course of “ stick 
■wagging " it has been proved that the most subtle rhythms 
can be delicately expressed and felt.^'^ 

To M. Jaques-Dalcroze belongs the credit of developing 
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a new and beautiful system of rhythmical education As a 
teacher of music he was impressed with the fact that no 
amount of auditory trainmg, however closely accompanied by 
finger exercises, gave the capacity for estimating exactly 
variations of time and rhythmic groupmgs which are essential 
to real musical feelmg. For " musical sensations of a rhythmic 
nature call for the muscular and nervous response of the 
whole organism.” Hence he developed a system of special 
training, happily called eurhythmies, designed to effect a co- 
ordination of muscle and nerve in alt parts of the body , to 
harmonise mind and body. He is convinced, and the above 
discussion shews that he is right, that it is only by means of 
movements of the whole body that we are able to perceive 
and appreciate rhythm.®* The training in eurhythmies is a 
successful attempt to express aU the nuances of time — allegro, 
andante, etc., and aU the nuances of entrgy— forte, crescendo, 
etc. in movements of each and all parts of the body. It is a 
special system of musical gymnastics by means of which 
sound rhythms are transposed mto plastic rhythms of move- 
ment. After a year’s rhythmic training, the pupil's sub- 
conscious mind responds unhesitatingly to any variety of 
rhythm , he develops, as it were, a limb and trunk speech, 
resulting in a bodily feeling of rhythm. Such training is 
distinguished from other forms of gymnastics, not only by 
being a part of musical education, but by its aesthetic value in 
developing a form of bodily expression which reahses the 
Platonic ideal of, physical combmed with mteUectual culture 
to produce harmony of the soul. In the words of M. Dal- 
croze, " Rhythmics aims at the bodily representation of 
musical values, by means of a special training, tending to 
muster m ourselves the elements necessary for this representa- 
tion — ^which is no more than the spontaneous externaJisation 
of mental attitudes dictated by the same emotions that ani- 
mate music. If the expression of these emotions does not 
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directly react on onr sensorial faculties, and produce a cor- 
respondence between sound rhythms and our physical rhythms 
. . . our plastic extemahsation wiU become mere imitatron. 
It is this that distinguishes eurhythmies from the old system 
of callisthenics, musical drill and dancing.” 

A modified form of this system, which is more suitable 
for older pupils, is now in use for infants.®^ Time values are 
taught by stepping to the rhythm of a tune. By simple 
dances and games very young children can express the varying 
character of tunes. Phrasing is illustrated by arm move- 
ments and changes m the direction of dancing. The recurrence 
of a musical idea is indicated by walking to the right for one 
section of a tune and to the left for another. Rhythmic pat- 
terns and pulse measures are made by foot and arm move- 
ments , and form is rendered famihar through various dance 
figures. By such dehghtful rhythmic work infants from the 
age of five years may become unconsciously familiar with the 
technique of music through sense impressions of the whole 
body. 


THE CULTIVATION OF TASTE 

At several pomts in this chapter reference has been made to 
training in technical skill, and composition in the arts generally 
as a means of cultivating taste We must now face the 
important question whether creative work is desirable or 
possible for all. There has been a tendency, in the last decade, 
to encourage aU pupils to do creative work in literature, in 
the belief that not only will this improve composition, but 
also help to develop taste. A valuable investigation was 
recently made to test the latter supposition.®® Fifty-six 
college students were divided into two equivalent groups on 
the basis of tests with a linguistic bias, and also by the use of 
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certain tests of appreciation. These latter tests were of a 
variety of forms Certain stanzas of recognised poets were 
taken, and two other versions composed aiming at a greater 
and less degree of mferiority. Again, original verses were 
selected and other versions made in which the emotion was 
falsified, or the imagery interfered with. Finally, certam 
stanzas weie used differing in poetical value. These three 
types of tests were submitted to recognised authorities, such 
as poets or lecturers on hterature, who evaluated them ; and 
their consensus of opinion was regarded as the standard. 
The students had to judge the different versions, and were 
themselves judged by their agreement with the experts. 

One of the two groups had a course of creative work 
extending over a year, whilst the other group had the usual 
conventional course in English, consisting of reading from 
anthologies and discussion. The creative work consisted of 
exercises in rhyme, rhythm, wnting ballads, practice with 
various figures of speech, writmg original verse in vanous 
stanza forms and so on. The tests for appreciation were 
given at the beginning, the middle and the end of the course. 
The surprising result was obtained that there was no statistical 
difference between the average mark obtamed by the students 
of both groups at the end of the year. At first sight, this 
looks as though the creative work, which is now bemg 
attempted in many schools, makes no difference to the capacity 
of appreciation, and that the capacity itself is not capable 
of development. But, before adopting these depressing 
, conclusions, it is desirable to analyse the results a little 
more closely, since an average number may hide significant 
individual differences. 

When the individual results were looked into, it was found 
that there were fourteen students who had made appreciable 
advances in taste, and of these ten belonged to the group of 
twenty-seven who had done creative work, i e roughly one- 
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third. Of the other four, three were very erratic in their 
results as tested at the middle and end of the course, and 
only one shewed a consistent advance that could be trusted. 
During the year it was noticed that the students who had 
progressed had a natural facihty for rhythmic expression, 
and that their work was on a much higher level than that of 
the average of the group from the outset, and that they 
enjoyed it thoroughly. It appears, therefore, that the type of 
student who is capable of profitmg by creative and technical 
work IS the one who has a native facihty for such work, and 
so takes to it readily. The great majority, however, seem 
incapable of profiting by the traming, and in their case it 
seems undesirable to persist m it as soon as their lack of 
natural ability is evident. These will never acquire any 
technical skill m verse, and their time is better occupied by 
the normal routme of reading and discussion. The others, 
who are better endowed, gain from their creative exercises 
an added power of feehng, and a further understanding of the 
poet's work. 

Turning from literature to pictorial art, the cultivation of 
technical skill in drawmg and colour work has for a long 
time been accepted as part of the general education of all 
pupils. The technical or executive side, as distinct from the 
receptive aspect, has always dominated instruction in art in 
the schools. The idea aimed at has been to encourage all pupils 
to represent what they see with reasonable accuracy, especially 
in drawing. In fact, accuracy in representation, especially for 
older scholars, occupies the first place m most schools, since 
it is assumed that representational drawing supplies the 
disciplinary traming in technical skill which is necessary for 
artistic expression. This widely accepted assumption has 
lately been challenged, on the ground that the use of a medium 
to represent something is a technical act, and the exercise of 
technical skill is not necessarily an artistic discipline. »» “ A 
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painter who manipulates his medium in order accurately to 
represent the visible appearance of an objective fact may be 
described as a good technician, if his medium is adequate to 
his representational purpose ; but he can claim to be an artist 
only by abandoning his representational purpose and mani- 
pulating his medium in a manner which adequately expresses 
an artistic one.” The belief that representational accuracy is 
essential for art is refuted by the history of art, and by the 
practice of modern artists 

In the chapter on " Sensory Data ” it was pomted out that 
there was a divergence between what the eye actually sees 
and the shapes and sizes, m plane projection, determined by 
the scientific laws of perspective. The laws of perspective 
are not laws of the ways we actually ‘ see ’ As this diver- 
gence varies from one person to another, what appears correct 
to one may appear wrong to others. The constant insistence 
on drawmg what he sees, and the perspective devices usually 
employed in schools to attam this end, only baffle the child 
and breed a distrust of his own powers. What he actually 
does see could only be deterimned by a special psychological 
investigation of his ^n case to determine his index of pheno- 
menal regression vgo that, for this reason also, the insistence 
on representational accuracy is not only unjustified on artistic 
grounds but wrong on psychological grounds. For, repre- 
sentational accuracy can only be judged by mathematical 
standards, and is a scientific pursuit, not a branch of artistic 
education. 

Moreover, experience has shewn that, just as in literature, 
a large number of pupils wiU not improve their technical 
skill by continued practice, and others wiH never become 
accurate enough for their work to have much practical value 
as repiescntation ‘‘ A scheme of education which ignores 
the existence of a relatively meducable class of executants, 
by insisting on making its membeis try to do something 
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which, in virtue of the limitations of their natural endowment, 
they are unfitted is wasteful and badly founded. Indis- 
.criminate insistence on executive work of a representational 
kind instils in many pupils a prejudice against art . . 
literal accuracy can only be secured by scientifically analysing 
the visible appearance of things. As such a process is in- 
compatible with artistic expression, representational drawing 
cannot be regarded as an exercise of the artistic mental 
power.” To secure disciphne in the latter it is far wiser to 
teach craftwork of various kmds, which most pupils are 
capable of , and to devote more attention to the purely 
appreciative aspects of art, as opposed to the executive. 

It is no doubt correct that, other things being equal, the 
person who writes, composes music, or paints, has a unique 
advantage in appreciating works of art , for he gets a ghmpse 
of the soul of the great artists m a way that no amount of 
) reading, listenmg or lookmg can accomplish. But, as we have 

For the rest, some form of trairang m appreciation is not only 
desirable but essential. Few will need to draw, or paint, or 
weave, in later life and not many will practice arts and crafts 
as hobbies ; but everybody will have to choose between the 
beautiful and the ugly in their homes. If they are taught to 
prefer beautiful furniture, fabrics and other household goods 
the manufacturers of these articles will m the long run be 
forced to supply them. Just as the work of Mr E. T. Smith, 
previously referred to, has shewn that pupils soon come to 
demand good music if they are made acquainted with it. 




.fuLi® The aim of art training as a part of general education’*' 
is to produce a generation which -wiE loathe the ugly and 



CULTIVATION OF TASTE 


321 


prefer the beautiful. Art education is to be judged by its 
influence on the many consumers rather than on the few 
producers That such training is possible has now been amply 
shewn by the work done m schools by teachers who are them- 
selves cultivated in matters of taste. A study of the books 
quoted in the references, m the appendix, will shew the kind 
of disciphne m taste that is now bemg undertaken successfully 
by properly equipped teachers. Mechanical methods of re- 
production m the last decade, by wireless, etc., has made the 
world a very different place artistically from what it was 
To enable pupils to get the best from their environment' 
is an essential part of education, and for leisure hours these 
devices have taken control of an important part of the 
environment. 
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MENTAL TESTS— I 

Ongm of the Tests — Standardising the Tests — Intelligence Quotient — 
Revision of the Tests — Mental Growth — ’Ability and Attainments 
— Distribution of Intelhgence — Group Tests — Some Objections — 
Samples of the Tests 

ORIGIN OF THE TESTS 

Mental fiests of the type discussed in this chapter have been 
widely used m recent years for a variety of purposes , to 
distinguish the lower levels of intelligence^ to discover the 
causes of juvenile delinquency, to select children for transfer- 
ence from one grade of school to another, in some cases m 
order to select candidates foi universities, and to give voca- 
tional and child guidance. In order to estimate the value 
of such tests some knowledge of their origin is essential, as 
otherwise their application may be misconceived In the 
year 1904 the Minister of Public Instruction in France 
appointed a Commission to inquire into the training of mental 
defectives. Mons. A. Binet and Dr T. Sunon, two French 
psychologists, set to work in order to establish a scientific 
diagnosis of grades of intelligence below the normal. Up to 
that time three grades of inferiority had been recognised, 
mental defectives, imbeciles and idiots. Further, idiocy had 
been distinguished from dementia arising at puberty, which 
was not necessanly permanent. The French have always 
been the pioneers in the mvestigation of mental disease, 'fwo 
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French physicians whose work we considered eafher, Dr Itard 
and his brilliant pupil Dr Seguin, laid the foundations of the 
educational treatment of mental deficiency The latter 
published a treatise on idiocy m which, he put forward the 
results of his observations : " Man being a unit is artificially 
analysed for the sake of study, mto his three prominent vital 
expressions, activity, mtelhgence and will . The pre- 
dominance of any of these functions constitutes a disease , 
their perversion leads to msanity ; their notable deficiency at 
birth constitutes idiocy, afterwards imbecility, later de- 
mentia." 1 There was, however, no accurate differential 
diagnosis of such states, although suggestions had been made 
for gradmg by means of the greater or less facihty m the use 
of words, or by the degree of derangement of bodily movements. 
The classification by symptoms was so arbitraiy and sub- 
jective that no agreement was possible. Dr Sollier had 
proposed a psychological classification on the basis of attention, 
according to which imbecihty was to be judged by highly 
unstable attention, and complete idiocy by the absence of 
attention. The chief objection to such a means of diagnosis, 
even if its principle were sound, would be the impossibility of 
measuring voluntary attention ^er se. Every mental operation 
necessarily involves attention, which is the presupposition 
of all mental life. Consequently, any test of perception, 
memory, judgment, or any other faculty whatever, is indirectly 
a test of attention ; but no test can be devised which isolates 
attention. 

The most fruitful plan for mental testing was suggested by 
Dr Bhn, who conceived the idea of exammmg persons of low 
levels of intelligence by a senes of prearranged questions, 
referring to such concepts as time, place, number, etc The 
questions, however, were arbitrarily chosen and no control tests 
were made, and the marks assigned to them were purely sub- 
jective, so that the value of the questions for diagnosis was 
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not great, nor could comparison be made with the results 
of other observers. The credit of developing the method 
scientifically, by standardismg questions and securing an 
objective system of evaluating them, belongs to Messrs A. 
Binet and T Simon. The new conceptions' introduced by 
them will be considered later Here it is sufficient to em- 
phasise the Tact tliat the working out of the idea of mental 
testing was due to the practical need of classifying the lowest 
grades of intelhgence. 

It was thought at one time, that experiments on the acuity 
of sensation would yield a measure of intelligence. Theoretical 
writers also shared in this conviction. Thus Alexander 
Bam 2 wrote • " We can from the outset discriminate, more 
or less delicately, sights, sounds, touches, smells, tastes ; 
and m each sense, some persons much more than others. 
This is the deepest foundation of disparity of intellectual 
character, as well as of variety in likings and pursuits. If, 
from the beginning, one man can interpolate five shades of 
discrimination of colour where another can feel but one transi- 
tion, the careers of the two men are foreshadowed and will 
be widely apart.” It is worthy of note that some psycholo- 
gists have held this very opmion with regard to differences 
of mental imagery; and there is as httle justification for 
the one view as for the other. 

It was Francis Galton ® who first conceived, and put into 
practice, the idea of measurmg intelligence by sensory tests. 
He used vanous instruments to measure the sensitivity of 
different organs, and stated that " the trials I have ks yet 
made on the sensitivity of different persons confirms the 
reasonable expectation that it would, on the whole, be highest 
amongst the intellectually able.” He also suggested the 
fruitful idea that the results of such testing should be compared 
with independent estimates of intelligence by those who 
knew the persons tested. But this only became poss^le 
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when Professor C. Spearman, at a much later date, employed 
accurate methods of correlation to analyse the experimental 
results 

Professor J. McK. CatteU carried Galton’s methods and 
instruments to America, and his pupil Professor E. L. Thorn- 
dike greatly extended and refined the methods, and devised 
new varieties of tests of a perceptual rather than of a sensory 
kind. During the last decades of the 19th century the idea 
of mental testing waned m England, but was actively pur- 
sued in America, Germany and France Vanous kinds of 
sensory tests were employed, such as measuring the ' spatial 
threshold,’ i.e., the smallest distance to which the points of 
a compass must be stretched in order that they may be 
discriminated as two. It was found that, for this test, 
young children were as sensitive as old, dull children as 
bright, and savages more sensitive than civihsed people. 
Other tests dealt with visual or auditory acuity, dis- 
crimination of colours or tones, and so forth. When 
these proved disappointing and gave conflictmg results, tests 
of a more active nature were used, such as the rapidity of 
muscular movements, reaction times to vanous stimuli, 
and others demanding active manipulation. The assumption 
underlying aU such investigations on sensory and perceptual 
processes, was that the physiological limits of the sense organs 
were roughly the same in different persons ; and that the 
discrimination of the data supplied by the sense organs would 
test the power of attentive analysis, which was identified 
with intellectual capacity However, the results obtained 
were mutually conflicting, and many of the conclusions of 
these early workers were m conflict with their data, owing 
to the lack of suitable statistical methods 

A little reflection should be sufficient to convince anyone 
that acuity or integrity of sensibility can stand m no direct 
r^ation to intelligence. Persons like Helen Keller and other 
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blind deaf-mutes, wbo lack what might be regarded as essential 
sensations, are nevertheless capable of developing very high 
degrees of intelhgence Agam, the attempt to estimate the 
level of mtelhgence by the accuracy of memory would be 
futile, for there is no necessary correlation between intelli- 
gence and memory, as persons of low intelligence may have 
good memories. Similarly, all single tests seem bound to fail. 
Binet was amongst those who had employed the sensory and 
motor tests ; but in attempting to examine the intelhgence of 
children suspected of deficiency he abandoned them, and was 
driven to adopt tests more nearly approximating to the prac- 
tical activities of oidinary life. " Instead of measurmg the 
intensity of simple faculties, the vain ambition of the psycho- 
physicists, we shall measure acts of adaptation, Under- 
standmg the normal progress of development, we shall be able 
to determine how many years an individual is advanced or 
retarded.” With these considerations in mind Messrs Binet 
and Simon attempted to solve the difficulty by selecting a 
number of heterogeneous tests, in order to explore as large 
a part of mental hfe as possible. They produced, in fact, a 
battery of tests which could be aimed at different heights so 
as to determine the intellectual level of the individual. So 
much importance was attached by them to variety and number 
of the tests that Binet, comparing the relative importance of 
a number of tests with a single one, states that he would 
almost be prepared to say : " no matter what the tests are 
provided that they are numerous.” Now, it is obvious that 
the degree of education of a person will make some difference 
to his abihty to deal with certain tests. Thus, a test involving 
the power to calculate will, other things being equal, be 
answered best by one who has been taught arithmetic. It 
would be desirable, therefore, as far as possible, to eliminate 
acquired knowledge if a measure of intelligence is desired, and 
to devise tests to discover ' mother wit ’ only ; miless indeed 
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the capacity to acquire education is part of what is meant by 
intelligence. This ideal method, however, has proved impos- 
sible of attainment. 

A large number of tests were selected by Binet and Simon 
in 1908 and revised by Binet in 1911. Their idea of what 
IS rrfeant by the intelligence, which is tested by the tests, is 
Nbest stated in their own words, thus, “ To ]udge well, to under- 
stand properly, to reason well, these are the essential springs 
of intelligence ’’ They also included certain other powers, 
chiefly initiative and “ practical sense " or adaptation to 
novel circumstances. In thus leaving behmd the artificially 
simplified laboratory tests and introducing everyday complex 
conceptions Binet was, m effect, ahgnmg himself with common 
sense methods which, in some form or other, had always been 
employed to detect the lower grades of mentality. Thus, m 
the reign of Edward II we find a legal definition of a ' sot,’ as 
" such an one who cannot teU who are his father and mother, 
nor how old he is, nor is able to count and number twenty 
pence, so that it may appear that he hath no understanding 
or reason of what is to his profit, or what is for his loss,” 


STANDARDISING THE TESTS 

It was pointed out above that any test which is to have a 
diagnostic value must be standardised. We owe to Binet and 
Simon the ingemous device of standardising their tests by the 
ability of normal children to cope with them This can best 
be illustrated by considermg an actual test and the method 
of dealing with it. Suppose a number of ordinary children are 
asked whether they know what a butterfly is, and what a fly 
is ; and then are asked to state " In what way are they not the 
same ? ” Experiment shews that at the age of five years 
normal children are not capable of making the comparison 
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necessary to distinguish such a simple difference. Although 
they know the two things quite well, they are not able to 
understand in what way the two thmgs differ. By the age of 
seven years the transition has been made, and about two-thirds 
to three-quarters of normal children are able to make the 
reasoned comparison. In order to make the test more com- 
plete and fair, three such differences are asked, namely between 
a fly and a butterfly, wood and glass, paper and cardboard. 
It was found that the majority of normal children of seven 
years were able to state two out of the three differences. 
In consequence this degree of correctness was accepted and 
the test was assigned to the age of seven years. Normal 
children of this age have therefore tested the test, and if 
they are a fair unselected sample of children it is assumed 
that any other normal child of seven will be able to supply 
at least two out of the three differences. A separate collec- 
tion of such tests has been standardised in the above-named 
manner for each age from three to sixteen years. In this 
way the conception of mental age arose This early method 
of arriving at the mental age for any test is not statistically 
sound, as the intelligence of an older group of children is 
spread out more than that of a younger group. In order 
that a test should be assigned to the mental age of seven 
years, it should be passed by approximately 50 per cent of 
normal children who are of the real age of six years at their 
last birthday ; and so on for every other year of mental age. 
By this device, the average mental age is made to coincide 
with the average chronological age. An instructive fact has 
been observed which shews the superionty of this experi- 
mental method over any a priori procedure. Normal children 
of the age of seven years can state a difference between two 
things, e.g. paper and cardboard, yet they find it much more 
difficult to say how they are similar to one another, so that 
the majority fail, and the statement of resemblances betiyeen 
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common things cannot, therefore, be nsed as a test for this 
age. 

For the various ages Binet and Simon used a collection of 
tests, involving various tasks, such as verbal memory, memory 
of digits, power to understand and carry out an mstruction, 
comparison of length of lines, arranging small weights in order, 
tests of suggestibihty and a number of tests involving the 
correct use of language. Havmg tned all these on normal 
children, they then proceeded to use them to test mental 
defectives, imbeciles, etc In this way it was possible to 
compare abnormal children with normal, by tests which were 
objective, and therefore impartial, and to which a more or less 
definite value could be attached ; thus securing a reasonable 
diagnosis. 

It is necessary to draw a distraction here, the neglect of 
which is likely to lead to serious error. The tests we have 
been describing do not measure mental ability in the same 
sense that a test of skill measures a particular kind of talent , 
hence we must distinguish between ability and maturity. 
The tests are intended to shew that an individual displays 
intellectual activity of a more or less mature type. 

It does not necessarily follow that a child who does well in 
the tests will certainly acquit himself with credit in school 
work, for the ability to do well in school tasks depends on a 
large number of factors of which inteUigence is only one. 
Thus, scholastic ability demands docility, regular habits, 
coptinm tv .of effort over prolonged periods, and so forth. 
Such factors hardly come into the tests at all. and the per- 
sonality of the examiner is usually sufficient to secure 
maximum attention to the task in hand during the short time 
that the tests are being given. 

A distinction must also be made between maturity and 
accuracy of intelligence. InteUigence may be mature with- 
out necessarily being correct with regard to particular pro- 
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cesses, owing mainly to lack of interest in certain directions. 
Nevertheless we may agree that, on the whole, want of recti- 
tude in a very simple process, provided that we are sure that 
interest is sustained, is an indication of immaturity. 


INTELLIGENCE QUOTIENT 

In the final rearrangement of his tests Binet had standard- 
ised a set of five for most years up to the age of fifteen and a 
final set of five for adults. To find the intellectual level of 
any individual he gave the tests in order, and found the 
extreme upper set in the whole series which the child feould 
pass with but one failure , beyond this point a credit of one 
year was given for every five tests, chosen from any of the 
higher sets, which were answered correctly. By this method 
he assigned a mental age to any child. The method indicated 
above has been used by subsequent investigators , so that 
we may roughly define a mental age as the ability to cope 
with most of the tests which normal individuals of that age 
can deal with, provided that credit is given for successful 
attempts with tests that are usually answered by normal 
persons of a higher age. 

When Binet had found the mental age of a child he com- 
pared it with his chronological age and determined by how 
many years he was retarded or advanced. This, however, is 
obviously not satisfactory. For, the significance of the amount 
of retardation m mental matunty depends on its relation to 
the real age of the child. For this reason Professor W. 
Stern,* of Breslau, introduced the concept of the intelligence 
quotient. If an individual's mental age is divided by his 
chronological age the quotient obtained indicates his level of 
maturity compared with that of normal individuals. This 
number has been called the ‘ intelligence quotient ' (I.Q.) 
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or the ' mental ratio.’ ® Thus a child of eight years who has 
a mental age of six has a mental ratio of | or 75 per cent 
of normal maturity. We may, perhaps, say that the mental 
ratio is a measure of the brightness of a child , for one who is 
above the normal maturity for his age would usually be called 
brighter than the average, and one below the normal, dull It 
was believed, on the evidence of mental tests, that maturity of 
intelligence is practically complete at the age of sixteen years , 
consequently in finding the mental ratio of adults sixteen wasi 
taken as the denominator of the fraction for all persons above\ 
sixteen years of age. We shall consider the validity of this 
belief in a later section. As the rate of progress towards 
complete maturity is not constant but slackens down, it 
must be remembered that a normal individual of mental age 
fifteen is much nearer to one of sixteen than a child of mental 
age five is to one of six. 

There are two slightly different meanmgs of the term 
'mental age.’ A mental age of ten years may mean the 
average score of marks obtained by a standard group of 
children of chronological age ten years. This is the accepted 
definition in usmg group tests, which will be described later. 
But it may also mean that particular test score the average 
chronological age for reaching which is ten years. These two 
meanings may coincide, and for children not much ambiguity 
arises But for adults the two meanings will not usually 
coincide , and incorrect notions about the limits of mental 
growth may arise in consequence of this We may illustrate 
the difference by considenng the height tables usually found 
on weighing machines. If a man knows his height he can 
read off his probable weight. After he has weighed himself 
he would need another table to find the average height of 
men of his own weight. It is only when the two quantified, 
height and weight, are perfectly correlated that the two 
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tables would coincide. This is more nearly the case with 

children than with adults ® 

In addition to tests of inteihgence, and following the same 
procedure, certain scholastic tests have been standardised by 
trying them out on normal pupils inordinary schools at various 
ages. There are tests of reading (both speed and comprehen- 
sion), tests of spelling, arithmetic (mechanical and problems), 
handwriting and composition and so on. By the use of 
norms, found m the same way as mtelligence norms, it is 
possible to assign a scholastic age to a pupil for a specihc 
subject. As these tests decide what a boy or girl has achieved 
in school they are called tests of attamment or achievement. 
By making use of a combmed test of various school subjects 
it^is possible to arrive at an Educational age , and dividing 
^his by the chronological age we arrive at the Educational 
Quotient (E.Q.) More important, from the teacher’s point 
of view, is the Achievement Quotient (A.Q ) obtained by 
^ dividing the educational age by the mental age. In this 
way we can estimate whether a pupil has reached a standard 
of attamment consistent with his native capacity. 


REVISION OF THE TESTS 

The Bmet-Simon tests have been subjected to a thorough- 
going examination, rearrangement and revision. Two of the 
revised scales are sufficiently noteworthy to be considered in 
some detail. Professor L. M. Terman of the Leland Stanford 
University produced a revised scale called the ‘ Stanford 
revision.’ ’ He compared all the tests that had been pre- 
viously used in all countries, and included several others for 
the purpose of experimenting. By choosing schools of average 
'social status, and takmg aU the pupils of different ages in such 
schools who were within two months of a birthday, he exam- 
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ined a thousand children between five and fourteen years 
selected simply on the ground of age. Usmg the old and 
some new tests, he arranged them in sets for each year in such 
a way that the median mental age of the children of each 
group coincided with the median chronological age. If the 
median mental age at any point of the provisional arrangement 
was too high or too low, the location of some of the tests, or the 
standard of marking, was changed to secure the above result, 
Some 400 adults were treated in the same way ; so that finally 
sets of standardised tests were obtained for each age from 
three years to fourteen years, and sets for adults and ‘ superior ' 
adults. The tests, as a whole, treated m the above manner 
are, therefore, arranged so that the average individual of those 
examined obtained an intelligence quotient of imity. Each 
single test within a set was further standardised by arranging 
the children of each age level in three groups, thus : inferior 
with a mental ratio below 90 per cent, superior with a ratio 
above no per cent, and an intermediate group. The per- 
centage of successes for each test at or near the age level 
was found for all three groups, and if a test failed to shew 
a decidedly higher proportion of passes m the superior 
group than in the inferior it was not regarded as satis- 
factory. 

Not only were the tests standardised, but the procedure for 
giving each test was carefully elaborated, and the method of 
markmg was strictly defined. In brief, it may be said that the 
attempt was made to standardise the examination and the 
examiners. This rigidity of procedure applied to the Binet- 
Simon tests was found to reduce the mental ages in the lower 
part of the scale and to raise them in the upper part, i.e. 
above ten or eleven years. 

When the mental ratio for the separate age groups from 
five to fourteen years were plotted on a frequency diagram, it 
was found that their distribution for each age was fairly 
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symmeti’ical The similar nature of the distribution at each 
age suggests that an mdividual's intelligence quotient lemains 
constant, and re-tests of the same children at different ages 
seemed to confirm this, i.e. bright children do not deteriorate 
nor the dull improve. The coefficient of correlation between 
the estimates made by teachers and the results yielded by 
the tests was found to be ’48 as measured by the Pearson 
formula ; not a high figure for this kmd of work As far as 
the average intelligence quotients at each age were concerned 
very httle difference was found between boys and girls from 
five to fourteen years. 

The frequency of the mental ratios was not only sym- 
metrical, above and below the median, but decreased gradually 
on each side, so that there appeared to be no definite dividing 
line between the normal and the mentally defective. Conse- 
quently, the number of mental defectives in any population 
would appear to depend on what particular mental ratio is 
chosen as the standard of defectiveness. Professor Terman 
regards an intelligence quotient below 70 (i e -j^) as shewing 
definite feeble-mindedness ; and amongst his thousand cases, 
one per cent were marked as low as this 

A most scholarly and thorough revision of the tests has 
been made by Professor Cyril Burt, who has introduced certain 
refinements of procedure and analysis based on modern 
statistical theory He found that, in their application to 
English children, the tests required much re-assortment both 
m the order of difficulty and in the age assignments. He 
insists more strongly than others that in giving the tests 
the examiner should adhere with meticulous exactitude to 
a standardised procedure; for the tests are not intended 
primarily to discover how the individual carries out certain 
operations but how he responds to certatn standardised 
fortmUe. The examiner should neither teach, nor criticise, 
nor give any clue as to whether the answer is correct or 
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not; and further all emotional excitement other than 
encouragement should be avoided as far as possible. 

With these ideas in view, careful standardised directions 
for giving each test were worked out, mainly based on M. 
Binet's procedure but supplemented by that of other com- 
petent investigators. Professor Burt believes that for English 
children, in the present state of our knowledge, the Binet- 
Simon scale should be used as far as possible as Binet left 
it, and his revision consequently is very conservative. His 
procedure is set out in detail in an excellent book called Mental 
and Scholastic Tests which should be studied by all who wish 
to use the Binet-Simon scale , and the statistical methods 
employed are described simply and clearly in his Distnhution 
and Relation of Educational Abilities ® 

He examined over 3,500 children in London schools, 
comprising above 2,600 normal children in ordmary elemen- 
tary schools, over 700 in mentally deficient schools, and 
more than 100 juvenile dehnquents in industrial schools, etc. 
The tests were given to children of all ages from three and a 
half to fourteen and a half years, and the average percentages 
of all the children, at all ages, who passed each test were calcu- 
lated. The figures so obtamed made it possible to arrange the 
various tests in order of mcreasing difficulty, as estimated by 
the percentage of passes. Now an ideal scale of intelhgence 
would be one in which there was equal diSerence of difficulty 
between any two tests at all points on the scale, i,e. m which 
all the units were of the same size. Such accurate graduation 
IS not possible with the Binet scale ; but Burt shewed that, 
if the percentage of passes is converted into terms of units 
of standard deviation, there is a rough equality of units be- 
tween the tests assigned to the intermediate ages from seven 
to twelve. An approximate scale of difficulty , comprising 
sixty-five tests was accordingly constructed by using these 
units. 
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There are serious discrepancies between Binet and other 
investigators in the assigmnent of various tests to the different 
ages , for Burt in companng his age assignments with those 
of twenty other mvestigators found that only four, out of his 
sixty-five tests, were allotted to the same age-group by all of 
them, so that the concept of a mental age is not as precise as 
we should like it to be. 

A very mterestmg fact was brought to light by this revision, 
namely, that the order of difficulty of the tests is not the 
same for normal as for defective children. The order varies 
greatly with the nature of the test Thus the following were 
found to be relatively easier for normal children ; scholastic 
tests, especially those involving the use of language and other 
tests of a Imgmstic kind ; tests which are learnt early by 
normal children such as counting backwards, etc. ; tests of 
immediate memory and tests of reasonmg. Whereas those 
which proved to be easier for defectives were tests of sugges- 
tion and general information, such as naming coins and 
common objects, picture tests involving description and inter- 
pretation, mechanical counting, simple money tests such as 
giving change for twopence out of a shilling by the use of 
coins of different value, and so on. Consequently, scholastic 
tests turn out to be among the best tests of intelhgence ; and 
linguistic disabilities are, on the whole, the distinguishing 
feature of defectives. It will be remembered that some of 
the mvestigators who preceded Bmet proposed to classify 
the lowest levels of mteUigence by defects in the use of words, 
and apparently they were on the right lines although their 
methods were crude. Moreover, it would appear that in- 
ability to profit by ordinary school instruction, in so far 
as it is not due to emotional or moral defects, is a clear 
indication of lack of intelligence. The application of the scale 
to defectives yielded the result that they advanced only just 
over half a year in mental age for each chronological year, 
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so that the absolute amount of mental retardation increases 
steadily. 

It was stated previously that mental age does not grow 
uniformly but slackens down with increasing years This is 
further evident from the fact that any particular chrono- 
logical age-group trenches very deeply m mental age on its 
successors ; even in the lowest age-groups this overlapping 
IS considerable but it becomes greater stiU in the higher ages ; 
between the ages of thnrteen and fourteen the amount of 
overlapping is as high as 77 per cent. 

The frequency diagram for mentally defective school 
children, constructed on the basis of the revised tests, consider- 
ably overlaps the diagram for normal children. In general 
intelligence, as measured by these tests, more than half of the 
defective children could be easily matched by children m 
ordinary schools there is thus no break between the two 
groups. Accordingly, Burt defines a mentally defective child 
“ as one who for intelligence ranks among the lowest one 
and a half per cent of the school population of the same 
age.” As tested by his scale this was shewn to be equivalent 
to a mental ratio of 70 , in other words a deficient child is 
backward by three-tenths of his age. The fact was previously 
noted that this same inteUigence quotient was found by 
Professor Terman by a less rigorous method. 

We stated that those who rely on mental tests to measure 
intelligence usually assigned a mental age of sixteen as the limit 
of growth. A mental ratio of 70, therefore, would be equiva- 
lent to a mental age between eleven and twelve for mentally 
deficient adults. Professor Burt, however, thmks this is much 
too high, for an adult who is not capable of coping with the 
tests, or with school work, may yet be able to adjust himself to 
the demands of practical Hfe so as to be self-supporting, 
especially in the lower grades of labour. Comparatively little 
weight should be given to mere mental age as far as adults are 

z 
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concerned, since success in practical affairs makes greater calls 
on other factors such as temperament, emotional stability, 
physique, environment, etc. A mental ratio of 50, corre- 
spondmg to a mental age of eight may be regarded as the 
border-line for adult mental deficiency. This means, in 
practice, that for the adult population of the country between 
three and four per thousand are defective. 

Using the evidence provided by the revised Binet scale 
together with that obtained by the reasonmg tests, Professor 
Burt concludes that an mteUigence quotient above 115 or 
120 indicates central school ability at least, and a ratio above 
130 or 135 scholarship standard for secondary schools. These 
figures may be compared with those of Professor Terman, who 
regards quotients of no or 120 as indicating ‘ superior intel- 
ligence,’ whilst quotients between 120 and 140 indicate ‘ very 
superior mteUigence ’ An mteUigence quotient above 150 is 
very rare indeed, and Burt has never, m aU his researches, 
found a ratio above 160 m a pubhc elementary school, though 
he discovered a boy of seven years with a ratio of 190 in a 
private school. 

The use of the tests has shed some light on the causes 
of juvenUe delinquency. By examining over one hundred 
individuals in industrial schools and other places of detention 
Burt concluded that these potential law breakers were techni- 
cally ‘ backward ’ but not ' deficient.’ They weie retarded by 
nearly two years in general intelUgence, but by four years in 
educational attainments. The low estimate for general mental 
level, discovered by several observers amongst delinquents 
generaUy, is largely to be explained by the educational back- 
wardness of such offenders. For, the chief factors in the 
causation of dehnquency are, as a rule, emotional rather 
than intellectual, and the share contributed by real mental 
defect has been greatly exaggerated. 

Messrs R. M.Yerkes and J, W. Bridges ® decided to adopt a 
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new mode of markmg, more especially in the case of psychopathic 
individuals in whom they are chiefly mterested. They con- 
structed three ' point scales for measuring ability ' for infants, 
pre-adolescents and adults, each consistmg of twenty tests. 
The pre-adolescent scale has been most widely used and the 
tests m this scale, with one exception, are closely modelled 
on, or exactly like, those of the Bmet-Simon scale. All the 
tests of a similar nature, as, for example, those for the immedi- 
ate memory of digits, which Bmet placed m different years 
according to the number of digits remembered, are grouped 
mto a single test and given together, in mcreasing order 
of difficulty. In the Binet-Simon method of marking the 
all-or-none principle is used on the whole, le. the subject 
either succeeds or fails ; whilst in the point scale there are 
graduated subdivisions, so that the twenty tests consist of over 
fifty questions, and credit is given for partial successes. The 
results of the examination are expressed in total scores ranging 
from 0 to 100, and by the help of a table of norms, constructed 
from the results obtained from normal individuals, a test score 
may be converted into a mental age Theoretically the entire 
point scale is given to each mdividual examined , but in 
practice this is not necessary with very young children who 
break down with the earlier subdivisions of any test, so that the 
later are unnecessary The idea of givmg the same tests at 
aU ages is sound, since genetic psychology favours the view 
that aU the important t 37 pes of intelligent action are present 
germinaUy at about the third year of hfe, and subsequent 
development involves, not new forms but increasingly complex 
examples of functions already present m embryo. It is 
maintained that the point-scale method is definitely superior 
to other varieties for testmg psychopathic subjects and 
delinquents, and that it is more amenable to statistical 
treatment , but neither of these dauns has been justified by 
experience. 



340 


EDUCATIONAL PSYCHOLOGY 


MENTAL GROWTH 

discussion has centred round two fundamental topics 
m the theory of mental measurement, namely the rate and 
limits of mental growth, and the constancy or variability of 
an individual’s mtelhgence quotient. There is much con- 
flicting evidence on both these points. In the first rush of 
enthusiasm the earher workers believed that the mental ratio 
of a child was fixed and definite, and would cUng to him for 
the rest of his days Subsequent research has thrown some 
doubt on this conclusion. Dr E. A. Doll, for instance, as the 
result of repeated examination of the same feeble-minded persons 
over a series of years concluded that the mental ratio was so 
fluctuating as to be worthless for prognosis. Professor Terman 
who, as we saw above, believed that the ratio was constant 
has recently taken up a much more cautious attitude He 
points out that the intelligence quotient is subject to a serious 
mathematical disqualification on the ground that its probable 
error is relatively very large, as is also that of a mental age. 
The intelligence quotient for psychopathic subjects does not, 
according to his later view, always remain constant, and for 
normals, its constancy is only approximate, or rather expresses 
a tendency 

Dr J. E. W. Wallin examined over a hundred children who 
failed to make satisfactory progress in a special school for sub- 
normal cases. He tested them at mtervals varying from half a 
year to six years, and found that the mtelhgence quotients in 
several cases differed by several units. He concluded that 
“it IS frequently impossible to determine for years whether 
a young mental subnormal is feeble-minded or not." He 
made use both of Bmet’s earlier and later sqales and of the 
Stanford revision, obtammg similar results with each of them , 
and inferred that the differences m the quotient, however 
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measured, are too large to be ignored, and, m individual cases 
surprisingly large. Later he compared the Stanford revision with 
certain group tests, and concluded that the inconsistencies as 
to mental age are so glaring that mental tests give no reliable 
means of grading pupils for the purpose of instruction.^® 
Investigations on normed children have so far led to a 
contrary view. Pupils from eight to sixteen years of age were 
re-tested by the Stanford revision at different periods, 43 at 
mtervals of four years, 137 after two years, and 298 after a 
year For the year’s interval the difference of mtelligence 
quotient ranged from 7-2 to 4-2. For all the intervals com- 
bmed only 8 5 per cent of the cases shewed a difference of 
more than ten points, and 89 per cent had a difference of 
eight points or less. The duller pupils seemed on the whole 
to lose a small amount and the brighter to gain.^^ 

A careful re-examination of elementary school children up 
to the age of fourteen, by the same tests each time, shewed a 
similar state of affairs.^® The fluctuations that were observed 
were attributed to the method of marking, which assigns 
so many months to each test passed. It was observed that 
practice in the same tests once a year appeared to have little 
effect, since the children are never told whether their answers 
are correct, and the same wrong answer is, on the whole, 
apt to be given in successive years. There were 371 children 
examined (169 boys and 202 girls) and some of them were 
re-tested at the end of the first, second and third years 
after the initial test, and 42 at yearly intervals of four years. 
The following table shews the changes in mental ratio 
observed. 


Interval 

No of cases . 
Median change 


I Year, 2 Years 3 Years 

204 no 57 

-|- 2 — -6 0 


The middle 50 per cent of the change for the three years was 
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between the linuts of —5-1 and 6-o points The next table 

shews the changes for those examined four times • 

isi Test 2nd Test 3rd Test, ^th Test. 
Average mental ratio 987 103 2 102 4 997 

Change . . — +35 +’2 -27 

The correlation coefficient between the marks of the first and 
fourth test was 84A® 

Similar conclusions were reached by Professor H. 0 , Rugg 
and Miss Colloton after reviewmg all the previous work on re- 
testing of about 1,500 cases, and themselves testing and re-test- 
mg at intervals of about a year more than 130 individuals by 
the Stanford scale. They came to the conclusion that confi- 
dence could be placed in the approximate constancy of the 
mental latio The average difference^ found by all previous 
mvestigators, for mtervaJs rangmg from six months to five 
years was, according to their calculations, five units. The 
typical positive differences (taking only the middle 50 per cent 
of cases into account) were less than six points and the typical 
negative differences three pomts They found also that the 
coefficient of correlation between the first and second of their 
own tests was -84. 

By the use of his revised scale on different groups of 
defective children, between the ages of six and a half and 
fourteen and a half. Professor Burt demonstrated that the 
mental ratios varied but little , on the whole there appeared 
to b^ a drift towards diminution. He annually examined the 
same set of 34 individuals in mentally defective schools for six 
successive years. The average ratios dropped from 637 to 
5y-i and, in all but eight cases, the ratio was smaller at the end 
of five years than at the beginning. Another test, made in 
two successive years on 72 children in a school for defectives, 
shewed that 2 had remamed constant, 17 had declined, but 
53 had definitely advanced. In one case the advance was 
sufficiently great to enable the child to reach a mental ratio 
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of 90, which IS high enough to be considered normal. This 
instance is not typical, for seldom do such children advance 
one mental year per annum. Burt states that, although the 
rule is not established, the weight of evidence seems to shew 
that with subnormal children "low mental ratios tend to 
become yet lower with the lapse of time." 

A smailar conclusion has been reached by independent 
observers with regard to border-lme cases, i.e. children 
in ordinary schools who are referred for special examination 
as to their mental condition. By examining about 60 such 
children with the Stanford-Bmet tests at different intervals, 
ranging from one to four years, it was found that half of them 
shewed a loss in mental ratio on the second occasion, the 
average drop being 6‘3 points. The tendency' to decline was 
most marked in those whose initial ratios were between 60 
and 80. 

It seems, then, that there are cases of deferred maturity, 
where development is not arrested but postponed. Such 
cases are also found in children m ordinary schools , so that 
in London a second scholarship examination is held for those 
who ' bloom late.' There are also individuals of an opposite 
kmd whose mental deficiency may be deferred till a later date, 
but such instances are very rare indeed. 

The evidence collected up to date has been recently re- 
viewed,^® and it appears that, for normal children, the rnteUi- 
gence quotient varies but little over a period of three, four, 
or even five years between the date of the original and final 
examination. For gifted children, such change as occurs 
appears to be in an upward direction and is greater than for 
ordinary children. Whereas we have seen that, for children 
of low mentality, the change tends towards the downward 
direction. 

The fact that the mental ratio appears, on the whole, 
approximately constant, for normal people, has led to the 
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assumption, which is appaiently justified by experiment, that 
intellectual growth as measured by the Binet scale is not 
uniform from year to year but steadily decreases with age 
and finally ceases. Many investigators have accordingly used 
a mental age of sixteen for all adults in finding their intelli- 
gence quotients, this being the age at which growth in intelli- 
gence is supposed practically to cease. Usmg the point-scale 
method Messrs Yerkes and Wood concluded that the rate of 
intellectual development dimmishes from the fifth year on- 
wards ; between the years sixteen and eighteen there is a 
slight, irregular mcrease, which ceases almost entirely at 
eighteen years. Later observers have suggested a surprising 
limit of thirteen or fourteen years, which was based on the 
results obtamed with the American army tests Burt, how- 
ever, as the result of more careful measurements, adheres to 
the age of sixteen as the limit. Dr P W. Ballard, by the use 
of graded ' absurdity tests,’ m which marks were given for 
detecting and explaining absurd statements, found that in 
two large secondary schools the maximum marks were ob- 
tained at the age of fifteen years. By extending his investiga- 
tions so as to include about two thousand individuals, and 
pooling the results, he concluded that the rate of growth of 
intelligence gradually slows down, does not improve much 
after twelve, and is almost imperceptible at sixteen. A year 
of mental age is consequently not a fixed unit, but gradually 
mcreases as we ascend the scale of life. It should be observed 
that although the growth is very small after sixteen yet, as 
it still continues, there may be a measurable amount in a 
decade. 

These conclusions should be compared with the results of 
a research by means of a group test given to English grammar 
school girls and boys and university students.^® There were 
227 boys and 37 girls examined, 87 university men and 97 
women ; and in addition, for purposes of comparison, 8 men 
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and i8 women with degrees m Honours, and 6 university 
professors and lecturers. The group exammation consisted 
of tests of synonyms, analogies, mixed sentences, completions 
and reasoning, one mark bemg assigned to each correct answer. 
In order to make the marking mechanical, alternative answers 
were printed and the subjects had simply to underhne the 
correct answers The table below shews the results (omitting 
decimal pomts) for all the subjects, the maximum possible 
mark being 189 

Age 11-12 12-13 13-14 14-13 13-16 16-17 16-17 17-18 17-18 22i 23 
Sex.B BBBBGBGBMW 
Marks 84 91 100 109 112 116 125 129 131 130 127 

The Honours students and lecturers gained the following 
marks : 

Age 22 y 2 m 22 y 7 m Professors, etc 

Sex W M — 

Marks . 131 142 175 

The correlation of the marks of the various groups of boys and 
girls with the teachers' estimates was from 62 to 78. It will 
be observed that the marks steadily rise till about 130 but 
are not appreciably higher for the university students than 
for the older schools pupils. There is an increase up to about 
seventeen years and httle or no increase thereafter, whence 
the investigator concluded that “ Intelligence, apart from 
experience, ceases to grow, except among men of exceptionally 
high ability.” It must be remembered that the same total 
score, m such a group test, can be made from widely different 
scores in the individual tests, and consequently only doubtful 
value can be placed upon a single crude figure obtained in 
this way. Thus, in the reasomng test alone, the marks at 
seventeen years of age were two and a half times those 
obtained at the age eleven to twelve years, and this was 
slightly increased amongst the university students , so that 
an intelligence quotient based on reasoning tests only would 
shew a different result. It is instructive to compare the 
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figures ]ust given with those obtained by the same group 
test given to all the six hundred boys in Rugby School.^" 
As m the former case, the boys had simply to underline the 
correct reply In a previous test at the same school, on a 
smaller group, the results had been found to correlate with the 
masters’ mdependent estimates of mteUigence to the extent of 
•83. The head master stated that, from his knowledge of the 
boys, the results were a good mdication of a boy’s industry 
and ■' teachable ability." The maximum possible mark this 
time was wo and the following tables, as before, give the 
marks to the nearest whole number ; but for purposes of 
comparison with the previous table the numbers must be 
proportionately reduced. 



Lomir School— Age i3'ii Average mark 106 ' 


The head master thinks that the above figures " seem to 
disprove the contention that there is very little change in a 
boy’s inteUigence between i6 and i8 ’’ 

The head master’s belief is correct and is supported by 
a growing body of expert opimon, whereas the contrary view 
is based on the inadequacy of the tests themselves and on 
an incomplete analysis of the results.**^ Professor Tborndike 
apphed careful statistical analysis to the figures obtained 
from a composite test of intelligence given to nearly nme 
thousand high-school pupils from thirteen to nineteen years 
of age. He inferred that the ability to improve on an earlier 
score continues to grow beyond the age of eighteen amongst 
those who are receivmg intellectual education. A most com- 
forting conclusion for those who value education ; for, after 
all, we can only expect intelligence to grow if it is being 
exercised, 
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This important question of the growth of intelligence has 
been tackled with more refined statistical methods. A mental 
age depends on the number of tests correctly answered by 
the individual, and one is easily led to the mistaken behef 
that all the items are of equal numerical value. Similarly, 
in the investigations above considered, the units employed 
are the marks scored ; but we know that these umts are not 
of equal value For, as it is increasmgly difficult to score 
more marks in any group-test the higher the score already 
obtained, it is clear that the units are becoming greater in 
absolute value. Nor can we be sure that equal scores represent 
equal levels of intelligence, smce the scores may come from 
different test items whose difficulty varies It is dangerous, 
therefore, to make any inferences about mental growth unless 
we are able to measure intelligence in units equal at all parts 
of the scale 

In the next section it is shewn that the distribution of 
intelligence in the general population follows the ‘ normal 
curve,’ and the same is approximately true of the distribution 
in any single age-group. Professor L. L. Thurstone has 
shewn that, with this distnbution, it is possible to convert 
test scores into absolute units The data needed for this 
conversion are a knowledge of the percentage of persons at 
each age who pass each test item, and the amount of over- 
lapping between successive age groups. We can then either 
choose the mean score of the lowest age group we examine 
as the zero point or origin for our measurements, or deter- 
mine an absolute zero by extrapolation. Each item in a 
mental test can thus be evaluated in equivalent units of stan- 
dard deviation, just as we may measure temperatures from 
absolute zero. 

This method was used by Messrs C. A Richardson and 
C. W. Stokes in a most careful and thorough investigation.®* 
The children in the town of Blackburn who were over the 
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age of SIX years and under fourteen were given a mental test. 
No selection was made, but all the children, some 12,000, m 
every variety and grade of school m the borough, who were 
present on a particular day, took the test 

The mean scores, out of a possible total of 100, and the deviations 
were as follows 

Age ... 6+ 7+ 8+ g+ 10+ 11+ 12+ 13 + 

Score . . II 3 232 320 396 43'3 532 393 63'6 

Standard deviation iO'2 12 7 12 9 14 o 14 8 I5'0 14 9 16-2 


The scores obtained by every pupil were next converted into 
marks on the absolute scale, and the average mark for each 
age was calculated in these units, together with the standard 
deviation from each average. Such deviations give us a 
measure of how mtelhgence is spread at each age. Now, 
just as the runners in a race spread out more the longer 
the race contmues, so it was found that the standard deviation 
increased with increasing age ; bemg, in fact, proportional 
to the mean level of intelligence at each age in absolute units. 

Evidence has been obtained to shew that natural growth 
in various living processes follows a course described by 
^^mpertz’s equation, namely Y = Ca‘* , where Y is the 
amount of growth at time x, C is the amount at maturity, 
whilst a and b are constants depending on the particular 
living process studied. If we put y = Y/C so that y is the 
proportion of the maxunum possible growth reached at the 
time X, we get y ~ and the curve is called a G curve. 
In the Blackburn investigation the following results, in abso- 
lute units, were obtained, shewing the average percentage of 
development from absolute zero at each age for the 12,000 
pupils. 


Age . . 

Per cent 


6+ 7-t- 8+ 9+ 10+ 11+ 12+ 13 + 

55 5 63 <59 74 78-5 83 86 89 


This is very nearly a perfect G curve. The curve is shewn 
in the text, the thick Une indicating the range of actual 
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observation, and the thin continuation m both directions the 
parts extrapolated by calculation 

Not only is the mean growth curve for the whole population 
of this form, but also that for each person , though, of course, 
the constant C differs from individual to mdividual The 
curve shews that during school years, from the age of six, 



we are deahng with only the upper half of a child’s intellectual 
development , and that by the age of eleven, at which age 
a change of schooling occurs in England, the pupil has 
attamed over eighty per cent of his maturity These results 
must he accepted with caution, as there is some doubt as 
to whether some other curve might not fit the observa- 
tions, and the vahdity of the extrapolation is still more 
doubtful Nevertheless they are the best we have, and 
are suggestive. We see, now, why the early investigators 
found it so di fficult to detect any mcrease of intelhgence 
after the age of sixteen years, since, whilst growth still goes 
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on after this age, the rate of acceleration measured in absolute 
units slows down considerably , and, we may infer from this, 
and all our previous evidence, that intellectual growth only 
continues provided that educational stimulus is offered. A 
country which keeps its children at school till a late age 
reaps a nch reward, by helping to attain levels of intelligence 
which would otherwise not be reached 


ABILITY AND ATTAINMENTS 

/ 

^From what has been said it is clear that success in the 
Bmet-Simon tests is not dependent on ability or maturity 
alone. Indeed, ability and maturity %n maw are empty 
conceptions, and the attempt to measure native intelligence 
or ‘ mother wit ’, apart from the material on which it is exer- 
cised, IS seductive but impracticable Among the hosts of 
mfluences which determine the score obtained in the tests by 
any individual the chief is undoubtedly educational oppor- 
timity; in fact, many of the tests are direct measures of 
school work. Hence, those who appear most retarded men- 
tally are still more retarded educationally , feeble intelligence 
results in stiU feebler scholastic acquirements. 

Using the method of partial correlations. Professor Burt 
calculated that, of the mental age of a child found by the 
London version of the tests, " one-ninth is attributable to 
age, one-third to intellectual development, and over half to 
school attainments. School-attainment is thus the pre- 
ponderant contributor to the Binet-Simon tests." The 
validity of this method of assigmng definite amounts to 
each cause has been questioned ; but there is no doubt that 
.school attainments do influence the results to some extent.®* 
When the effects of age and intelligence are discounted the 
tests, contrary to a widespread belief, shew little correlation 
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with abihty m arithmetic but a decided correlation with 
linguistic subjects, especially composition From this, it 
would be reasonable to conclude that the best single indicator 
of a child’s intelligence would be found m his ability in com- 
position. 

The connection between scholastic attainments and the 
ability to do well m mental tests has been confirmed by an 
investigation of certain selected groups of metropohtan 
children.**® Mental ratios were found by means of the 
Stanford-revision tests, and educational ratios, by means 
of very simple standardised tests of readmg, adding, sub- 
tracting and spelling The tests were given to children 
in special schools for physically defective children, to 
canal-boat children, and to gipsies. Amongst over 150 
physically defective boys and girls, mainly between six 
and twelve years of age, the mental ratio was 867 and 
educational ratio 86-g When a comparison was made be- 
tween the average attendance at school of more than eighty 
of these children, the correlation coefficients between the 
percentage of attendances and the mental and educational 
ratios respectively were found to be the same, namely -31. 
Thus the effect of physical defects is to reduce the intelli- 
gence quotient because it decreases the amount of schooling. 

The canal-boat children attended school either little or not 
at all, but as far as health, cleanlmess, morality, feedmg and 
clothing are concerned their parents compared favourably with 
town dwellers of the same class. The average intelligence 
quotient for 76 of such children was found to be 69-6, 
which IS only slightly higher than that for mentally de- 
fectives. But these children are by no means of the defec- 
tive class. The clue to their poor performance in the tests lies 

of educational opportunity, for the very youngest amongst 
them test normally. A startling fact was disclosed by com- 
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paring the children in the same family, namely that an increase 
of age is found to be associated with a decrease of intelligence 
quotient, shewing that the ability to cope with the tests 
depends on a scholastic frame of mind. Similar conclusions 
were suggested by the examination of gipsy children whose 
attendance at school is irregular, but more frequent than that 
of the canal-boat children. The mental ratio of sixty of the 
gipsies was 75-4 whilst their education ratio was 77-4 ; the 
correlation coefficient between average attendance and these 
ratios was '37. As with the canal-boat children there was 
found a decrease of mental ratio with an increase of age, but 
not to the same extent, since they have more schooling. 

Both Bmet and Terman, agreeing in this respect with 
others, found that children of superior social status have a 
higher mental ratio than those of a lower status Thus, in 
the Stanford investigation the children were grouped into 
three classes, supenor, average, and inferior ; and it was found 
that the average ratio for the superior social group was 107 
and for the inferior 93, which is “ equivalent to a difference of 
one year in mental age with seven-year olds, and to a differ- 
ence of two years with fourteen-year olds." Professor Terman 
attributes the difference, not however on very cogent grounds, 
to a superiority in heredity, i.e. to a better intellectual strain. 

Further evidence was obtained by Burt in two schools in a 
London borough, one ‘ superior ’ the other ' poor,’ at opposite 
ends of the social scale as compared with the general average 
of all schools in the borough. The children of the superior 
school turned out to be nearly a year ahead of the average in 
mental age, and the poor school were more than a year behind. 
From the known fact of the influence of school attainments 
on the Binet scale it is not surprising to learn that the pre- 
emmence of the supenor school was more marked during the 
earlier years, sinking after the age of ten to about half its 
previous magnitude. 
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Messrs J. F. Duff and G. Thomson roughly classified the 
occupations of the parents of over 13,400 Northumberland 
children over eleven and under thirteen years of age, so as to 
shew differences of social standing, of skill and responsibility. 
They found that the average intelhgence quotient was highest 
amongst the children of professional classes, namely 112-2, 
managers no, and higher commercial classes 109-3 , and 
lowest amongst the children of mmers and quarrymen, namely 
97 6, agriculturists, 97-6 and low grade labourers, 96-0. These 
results are not strictly comparable with the former since they 
were obtained by means of the Northumberland group tests, 
whose correlation with the Stanford revision is however high, 
i e. -8. A rough classification into brain workers and hand 
workers shewed that the children of the former had an average 
quotient of 106 6 and the latter 98-6 ; the average of all the 
children being 99-6.®® 

A curious and illuminatmg fact has been brought to light 
by investigations in London schools, which seems to be 
in favour of the view that the differences m mental ratio, 
due to social status, are not the effects of nature but of nurture. 
The order of difficulty of the various items of the tests 
differs both for children of differmg social grades and also 
for the sexes. There is a distinct parallelism between 
tests which are easier for girls and those which are easier 
for children of a better social class. One ground for the 
similarity hes in the partial similarity of environment, for 
girls are more supervised, sheltered and detained at home 
than boys; so that their external conditions tend to 
approximate to those of children in general of a higher 
social grade. It should be stated, however, that the vari- 
ations in the order of the tests for differences of social status 
and sex are not very great in number or degree. 
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THE DISTRIBUTION OF INTELLIGENCE 

Professor Terman had found that for over 900 unselected 
school children between the ages of five and fourteen years 
the distribution of intelligence, as measured by his revised 
scale, was very S5mametrical. The actual figures were as 
follows, from which it will be seen that the frequency of the 
different grades decreases gradually, in both directions, from 
the median grade. 

IQ . 36-65 66-75 >6-83 86-95 96-105 106-15 116-45 126-35 136-45 

Peroeatage . 33 2’3 8'6 20-1 33-9 23 i 90 2-3 •55 

The S3mimetry of this table should be compared with that 
of the following figures for the distribution of abihty, obtained 
by examining over 2,700 children by the Northumberland 
group test. 

IQ up to 60 61-70 71-80 81-90 91-100 lOl-IO 111-20 121-30 131-40 140 

and over 

age ‘3 2-4 8-8 15*2 23'9 22-4 15 2 S’6 2'9 -3 

Burt has treated the question of the distribution of intelli- 
gence at the ordinary elementary school age for London 
children very thoroughly. He combined the results of the 
percentages obtained at the different ages into a single 
frequency diagram, and compared this with the results which 
would have been obtained if intelligence were distributed in 
accordance with the ' normal curve ' of frequency. His 
figures for ordinary children have been used to construct the 
diagram on the next page, where the normal curve is super- 
imposed for purposes of comparison. He says that the figures, 
if they do not corroborate, do not in any way contradict, 
the hypothesis that ability is distributed in close conformity 
with the normal curve of frequency The asymmetry can be 
readily accounted for, by the absence of adequate tests for 
brighter children of the older ages. 
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The distributions, so far considered, are composite figures 
for children of various ages. A recent investigation 2’’ in 
Scotland provides us with a cross-section of the distribution 
of intelligence withm a single year of age, A mental test 
appropriate for selecting children for scholarships was given 
to many thousands of children of the age of eleven years. 



Diagram of Distribution of Intelligence drawn from numbers obtamed 
by Burt The upper curve shews the actual distribution, the 
lower curve the theoretical percentages for a normally distnbuted 
group 

From these, a random sample of 1,000, consisting of equal 
numbers of boys and girls was selected, yielding the following 
table. 

IQ, , . . izq + 110-29 90-109 70-89 70 — 

Percentage . . 6-i 23-5 44 8 25-0 1-3 

From Terman’s table, given above, the standard deviation 
or ‘ scatter ' of his goo cases was found to be 13. In the 
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Scottish survey the standard deviation for boys was found 
to be 17 and for girls 16. In other words, girls are less scat- 
tered than boys at this particular age, though the average 
intelligence is the same. If we use these later figures, and 
assume that mteUigence is distributed ‘ normally ’ the follow- 
ing percentage result is obtained, 

IQ . . . .130-1- 110-30 90-110 70-90 70 — 

Girls . .3 24 46 24 3 

Boys . . 4 24 44 24 4 

If we assume, as is usually done, that an I Q. of 90 to no 
is ‘ average,’ then somewhat less than half the pupils at 
eleven years of age are average The Scottish investigators 
formed the opinion that • “ The wide variation of intelligence 
among children of the same age supports the modern tendency 
to adjust subjects and methods of instruction to the mental 
age of the child. It should heighten the expectation of what 
may be attained by the selected few, but should also damp 
the ardour of those who believe, without reliable evidence, 
that many of the group (more than 25 per cent) with I.Q.’s 
below 90 are able to do work which comes readily within the 
grasp of the average child." 


GROUP TESTS 

The tests origmating with Binet are intended to be given 
by the examiner to individual subjects and to be accompanied 
by a report on the manner in which such subjects deal with 
the single tests. Up to the year 1917 such individual tests 
held the field, although sporadic attempts at testing groups 
of persons, simultaneously, by written tests had been made, 
In 1917 a committee of American psychologists met to produce 
a group examination in order to classify recruits for the army.®® 
They examined the previous tests of both individual and col- 
lective varieties. A complete group test, the work of Mr A. S. 
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Otis, a member of the committee, existed m manuscript and 
was similar in form to that finally adopted for the army tests. 
It must always be remembered that a group test gives no 
indication of the numerous mmute, but extremely valuable, 
indications of mentality which an individual test offers the 
examiner. Further, it is dangerous to apply a group test, 
outside very narrow limits, to other uses than that for which 
it has been prepared. Certain criteria determined the choice 
of the test adopted by the committee, and these may be 
classified as psychological and administrative. There are four‘s 
psychological criteria and every group test should be con- 
structed strictly m accordance with them. The tests should 
have a high degree of validity as a measure of intelligence, 
being compared in this respect with mdependent estimates 
obtained either from those who know the persons, or from 
individual tests. The range of difficulty must be wide enough 
to test higher and lower levels of intelligence so that " if 
50 per cent of the group tested, or even 20 per cent, make 
zero scores, the test is unsatisfactory as a measure of a wide 
range of intelligence,” Moreover, the test ought to be as 
completely independent of schoohng and educational advan- 
tages as possible ; a criterion hard to seek. Finally, the 
material used should arouse the mterest of the exammees. 

AU the other criteria are purely administrative and are 
aimed at examining and correcting as rapidly as possible, 
eliminating personal bias in correcting answers, avoiding 
coaching, and demanding a mmimum of writing in recording 
answers. Many enthusiastic testers appear to forget that 
these are all purely matters of convenience and have little 
psychological significance. 

The committee selected a number of tests believed to have 
a high degree of validity as indicators of intelligence, and 
gave them to selected groups. On the basis of these trials 
ten were chosen, and given to a large variety of subjects in 
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the army, colleges, mstitutions for feeble-minded and so on. 
Each test consisted of separate items the number of which 
was so fixed that 5 per cent of individuals or less m any 
average group would be able to finish the entire series in the 
t»me allowed. This was in order to give the superior persons 
a fan- chance ; the inferiors were catered for by one or two 
sample items correctly answered and printed at the beginning 
of each test so as to act as shock absorbers, and all the items 
were set out in increasmg order of difficulty. The tests were 
checked by comparing their results with those obtained from 
subjects who had previously been examined by individual 
tests, and by teachers’ estimates and officers’ ratings. Pro- 
fessor Thorndike checked the validity, rehability and signi- 
ficance of the tests by statistical methods. As a result of all 
this sifting eight tests were finally chosen and received the 
name of army alpha group tests. Another group test known 
as army beta group test was constructed for illiterates, who 
could not read English, and was “ in efect, although not in 
strictness test for test, alpha translated into pictorial form.” 
The tests were given to nearly one and three-quarter million 
men, but as the scoring and interpretation was entirely in 
terms of military needs it is dangerous to generalise the 
results. Even m their own sphere it was stated that " there 
are convincmg evidences that some men are not fairly measured 
by either alpha or beta tests and that the provision of careful 
individual exammation ” is necessary in such cases. The 
reliability coefficient was -95, and the correlation coefficient 
with Stanford-Bmet tests was from -8 to ’9 for adults ; for 
American school children the coefficient of the alpha tests 
compared with teachers’ estimates turned out to be from 
•67 to '82. An application of these tests to seventy English 
grammar school boys in the fourth and fifth forms yielded 
a coefficient of -48 when compared with their ranks in school 
subjects When compared with the marks obtained in the 
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school certificate examination of a University the correlation 
was 60. 

Group tests have been widely employed m many countries 
for educational purposes in order to gauge differences in 
average intelligence in different schools and areas ; and Jn 
England have been most frequently used to pick out children 
from the elementary schools capable of profitmg by a secondary 
education In almost every case they have been employed 
as a supplement to the ordinary scholastic exammation and are 
not intended to replace the latter Where the children in 
small country schools are deprived of the educational advan- 
tages enjoyed by urban children, group tests are most valuable 
in redressing the balance. Professor G. H. Thomson has 
designed a useful test with this object in view, known as the 
Northumberland mental test.*® He prepared several tests 
including some examples used in the alpha series and devised 
certain new ones. These were tried on about fourteen hundred 
school children from ten and a half to thirteen and a half 
years of age in different parts of the country, and thereby 
the unsuitable tests were discarded Six t5q)es of suitable 
examples survived. The test lasts for one hour, and speed is 
eliminated, as practically all children tested can finish all they 
can do in an hour. A couple of typical examples are shewn 
worked out in the printed tests, and, on the day before the 
test is set, a ten-minute practice-test is given as a safeguard 
agamst stupor psedagogicus. It has been found that pupils 
thoroughly enjoy the tests, so that m this respect as in the 
others, the criteria above enumerated were satisfied In the 
preliminary investigations it appeared that the rural districts 
gave results which were more than a year behind those of a 
large city ; consequently, when the tests are to be used in any 
area it is as well to use scores denved from the results in the 
same area Generalisation in group tests is always hazardous, 
and as far as possible the scores of each group should be used 



360 EDUCATIONAL PSYCHOLOGY 

to measure the individuals within the group. A group of 
fifty children whose mental ratio was determined both by the 
Stanford-Binet tests and by the Northumberland tests yielded 
a correlation coefficient of about -8 

large number of other group tests have been devised 
and used, but as no psychological principles are involved in 
their construction, or use, other than those considered above, 
it IS unnecessary to enter into details m this book. The 
student wiU find a bright account of a number of such tests 
in Group Tests of Intelligence by Dr Ballard. Strenuous 
attempts have been made m America to devise group tests 
suitable for testing candidates for college. Professor Thorn- 
dike has constructed a group test of a composite form involv- 
ing many of the alpha type together with absurdity tests, 
reasoning tests and others, and also scholastic tests, the 
whole takmg two and a half hours. This battery was fired 
off at two hundred and fifty women students of average 
age eighteen and a half years on entering college and again 
each year in succession till they graduated. As part of 
their normal procedure these unfortunate students were pes- 
tered thirty times with various college examinations during 
their undergraduate course. There were one hundred and 
fifty who survived The correlation coefficients for the sur- 
vivors between the marks in the academic examinations and 
the tests are shewn below. 

Year . . . . i a 3 4 

Pearson coefficient . '56 -43 '36 -38 

It IS usually accepted by experimenters, although no proof 
is forthcommg, that such tests to be considered satisfactory 
should have a correlation coefficient with ordinary examin- 
ation marks lying between the limits of -40 and -60. 

The mean correlation coefficient of the academic marks 
alone for the four years was -68, and this figure may therefore 
be taken to be the highest which could be expected with the 
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tests, since one sample of academic achievement could not, 
save by chance, agree more closely with a measure of intel- 
lectual ability than with another sample of itself. The de- 
crease in the amount of correlation in the successive years was 
explained by the fact that the group became more hopjj)- 
geneous academically, owing to the elimination of those who 
could not tolerate the exammations. The conclusion reached 
by the investigator was that, although the tests can forecast a 
student’s success in college as accurately as school records or 
college entrance examinations, yet they cannot be used alone 
to predict academic success but supply useful supplementary 
information m doubtful cases. 

From time to time attempts have been made to compare 
the various kinds of group tests with one another. One such 
comparison was recently made with five group scales, mclud- 
ing the Northumberland variety, which were given to about 
three hundred English children between the ages of 'ten to four- 
teen years in elementary schools and a girls’ boarding school.®® 
The average coefficient of correlation of all the five scales 
with the examination marks m ordinary school subjects turned 
out to be *46, whilst an independent comparison with the 
teachers’ estimates of the inteUigence of the pupils yielded 
an average correlation coefficient of 30 The different scales, 
correlated among themselves, produced high coefficients rang- 
ing from 88 to 70, and the experimenter inferred that the 
various scales measure much the same thmg. 

Possibly they may, since many group tests are constructed 
more or less after the manner of alpha tests, with variations ; 
but the assumption must be treated with caution A coeffici- 
ent of correlation, obtamed from large numbers, may obscure 
individual differences. Thus two different group tests were 
given by the same person to 120 school children ®* and the 
correlation coefficient by the rank difference method was -64 ; 
but six pupils changed rank more than 60 places whilst the 
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median change of rank from one test to the other was i8 places. 
It was observed that “ if these 120 pupils had been divided 
on the basis of the intelligence scores of one test into 4 class 
sections of ordinary size, 52 per cent of them would have been 
iE»4he wrong section according to the other test.” As two 
forms of the same test usually peld very high correlation 
coefficients, sometimes well over -g, the investigator doubted 
whether the group tests, ” though called general intelligence 
tests, are really measuring the same element in the pupils’ 
endowment ” 

Examples of individual and group tests are given at the 
end of the chapter. There are a large variety of other tests, 
includmg performance tests mvolvmg no use of language, 
but the manipulation of pictures, models, etc. These will 
be dealt with m the next chapter. In addition, there arc 
vocational and scholastic tests.*® Certain other tests have 
been devised, such as tests of aesthetic appreciation of vari- 
ous arts. When these arc sufficiently developed they may 
come into general use, and m fact they have already been 
successfully applied. The complexity of artistic perception 
and the violent fluctuations of taste at different periods 
introduce a serious but not an insuperable difficulty. For 
judgments of artistic value are made by most people, for 
some forms of art, and, if it is possible to say that one work of 
art is better than another, it is not beyond the range of pos- 
sibility to assess such judgments. 


^ SOME OBJECTIONS 

^ \ii!n addition to the various criticisms that have been 
incidentally made up to this point, there are some further 
objections which have been raised to mental tests which must 
now be briery considered. A game can only be played 
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properly when the players agree, explicitly or tacitly, to abide 
by the same rules, which agreement gives a certain ‘ set ’ of 
mind. In givmg a mental test the experimenter takes for 
granted that the person will assume this attitude of ' make- 
believe.’ But a bright child may resent this attitude^^jpd 
refuse to adopt it, when an mcorrect answer from the exam- 
iner’s pomt of view may only mean that the child has adopted 
■'some other supposition. VThe universe of discourse, within 
, which the examiner expects his reply, may not be the universe 
which the child is exploring It may also happen that 
bright children regard the questions as ridiculous (which 
they often are) and the procedure as silly (which it some- 
times is) and so refuse to play this particular game. Group 
tests as opposed to individual tests cannot take into account 
this incalculable factor, and it is always assumed that the 
ability to make the exammer’s assumptions is an essential 
part of intelligence. In one good group test the following 
examples, chosen at random, occur. “What do we tell 
people the truth to save them from bemg ? A ngry ? Excited ^ 
Deceived ? Unhappy ^ ’’ A child who told his parents an 
untruth might make them angry, excited and unhappy with- 
out deceiving them. Which of these four replies is an unfortu- 
nate youthful casuist to select ? " Stamps are put on — 
tables ? letters ? pictures trees ? ” Everybody knows that 
tables are sometimes stamped in public places, pictures in 
library books nearly always are spoilt m that way, and I 
have seen trees stamped in forests to mdicate the route. 
Which is the correct reply to choose ? In an individual test 
the answer could be checked, if necessary. 

Experimenters always claim that they get into friendly 
and intimate relations with the pupils when giving individual 
tests, but it may weU be doubted whether this is possible 
in the tune necessary to admmister the Bmet tests, except by 
those who have a natural flair for dealing with children and 
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adolescents, Moreover the necessity of adhering, more or 
less, to rigid formulae, which is the condition for making 
comparative observations, may imhtate against the exploration 
of a child’s powers, and leads to examination stupor. This 
\v§^well brought out by the Danish psychologist, W Ras- 
mussen,®'^ who tried the tests on his own daughters, and found 
that they were far too easy for children brought up in freedom 
in a highly cultivated home. He treated the whole thing as a 
game, and got replies which he regarded, rightly, as signs of 
intelligence, though they would have been rejected by a mental 
tester as not in accordance with the standard answers. There 
is for, instance, a test in the eighth year series in which a child 
IS asked to count backwards from 20 to i , and he gave this 
to one of his daughters of 5 years 8 months. When she got 
into difficulties at the number thirteen he heard her begin to 
count forward under her breath and he considered this ' an 
excellent proof of intelhgence, the method of procedure 
being improvised on the spur of the moment, entirely on her 
own initiative.’ But no mental tester would pass this, as he 
would consider it not playmg the game, so the child who does 
it may be considered to that extent to lack intelligence, unless 
great care is taken. 

Another objection against the tests was urged by the 
late Professor J. A. Green.®® He pointed out that intelli- 
gence IS correlative to the universe in which it works, it does 
not work in vacuo : thus a dog may be a very intelligent 
animal within its own universe of action. As the universe 
expands so the intelligence grows ; hence, when a man does no 
better than a boy in a given set of tests, this does not mean 
that they have the same mtelligence, since if we wish to give 
a test to both it must obviously be withm the universe of the 
boy’s capacity; otherwise we would have no means of com- 
parison. This may be put more generally thus : if we have 
two individuals A and B we have two universes to consider a 
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and 6. If the mental efficiency of A in universe aisx and that 
of B m 6 isy we cannot compare the ef&ciency of A and B until 
we know the relative complexity of the two universes. But 
this objection, forcible as it is, can be overcome if the tests 
are marked on an absolute scale , for there is a consider^bjp^ 
amount of overlapping between the two universes. All these 
criticisms, though important, do not fundamentally impair 
the value of mental tests. If we wish to compare different 
people we must adopt some standard of comparison. The 
criticisms indicate the kmd of precautions that an experi- 
enced exammer will bear m mind, and also call attention to 
the danger of allowing the tests to be used by those who are 
not practical psychologists. A certain amount of rigidity in 
the use of the tests, and adequate standardisation are essential 
for comparative purposes. Nevertheless, a psychologist with 
insight will make the necessary adjustments in assessing any 
particular individual. 



SAMPLES OF INDIVIDUAL TESTS 


Dr Burt considers that for normal children the Bmet-Simon 
tests yield the most accurate measurements at the ages of 6, 7 
and 8 years The foUowmg are therefore given as samples of 
the London Revision m average order of difficulty 


Age VI 

(Children aged 5 to 6 should do half the following m 
addition to previous tests ) 

1 Knows (without counting) number of fingers on right hand, 

left hand, both hands. 

2 Counts 13 pennies. 

3 Copies a large diamond shape (2J x mchesl recognisably. 

4 Copies legibly from script . “ See little Paul.'' 

5 Names days of week without error in 10 seconds. 

6 Names without error 4 coins, is , id , 6d , Jd 

7 A visiting-card (2^ x si inches) is cut in two diagonally. 

The tnangles are placed so that the hypotenuses are at 
nght angles The child fits them together properly 

8 Defines by statmg their use 3 out of 5 of the following : horse, 

chair, mother, table, fork. 

g Repeats 5 numbers (i trial correct out of 3) 53947 

63852 . . . .97318. 

10 Describes items m 2 out of 3 prescribed pictures 

11 Repeats after the examiner the following . "We are going 

for a walk , will you give me tliat pretty bonnet ? ” 

12 Shews his (a) right hand , (b) left ear 


Age VII 

(Children aged 6 to 7 should do half the following ) 

1 Recognises missing features (3 out of 4) ; (a) man’s head — 

mouth missing , (6) woman’s head — eye missing ; (c) 

woman’s head — nose missmg; (d) woman with missing 
arms 

2 Adds without error 3 pennies and 3 half pence (in 15 secs.). 

3 States difference be^een (2 out of 3 m 2 mts.) : (a) fly — 

butterfly; (b) wood — ^glass; (c) paper — cardboard. 

4 Writes legibly from dictation, “ The pretty little girls.’’ 
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Age Vni 

(Children aged 7 to 8 should do half the following.) 

1 Reads, without assistance, a prescribed passage enumerating 

20 items and recalls 2 items out of the 20. 

2 Answers the followmg questions (2 out of 3) What would 

you do — (a) if missed tram . . , (6) if broke something 

belonging to somebody else . , (c) if struck accident-,.'" 

ally by boy or girl ? 

3 Counts baclcwards from 20 to i (in about 30 secs with only 

one mistake) 

4 Gives full date Day of week . Day of month. 

(3 days’ error allowed) . month . . . year. 

5 Gives change for 2d out of is (from the followmg Jd , Jd., 

id , 6d , 2S , 2s 6d , los , £1) 

6 Repeats 6 numbers (i trial correct out of 3) • 250364 . . . 

853916 471582. 


SAMPLES OF GROUP TESTS 

The followmg are samples from the alpha tests, the first and 
last item being selected in every case. In all the tests except the 
first, one or more items are solved as a guide 

Test I Directions (12 items). 

(а) Look at the circles (5 circles of i cm. diameter side 

■ by side are drawn). 

Make a cross m the first circle and also a figure i in 
the thurd 

(б) Look at 12 (the figures i to 9 prmted m bold type) 

If 7 is more than 5, then cross out the number 6 
unless 6 IS more than 8 m which case draw a line 
under the number 

Test 2 Arithmetical problems (20 items) 

(a) How many are 30 men and 7 men ? 

(b) A commission house which had aheady supplied 1897 

barrels of apples to a cantonment dehvered the 
remainder of its stock to 29 mess halls. Of this 
remainder each mess hall received 54 barrels. What 
was the total number of barrels supplied ? 

Test 3 Practical judgment (r6 items) 

Make a cross before the best answer 
(a) Cats are useful animals, because 

— they catch mice, 

— they are gentle, 

— they are afraid of dogs. 
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(b) Why IS it colder nearer the poles than nearer the 
equator ? because 

— the poles are always farther from the sun 

— the sunshme falls obhquely at the poles 

— there is more ice at the poles. 


Test 4 Synonyms and Antonyms (40 items). 


If two words of a parr mean the same or nearly the same, 
draw a hne under same If they mean the opposite 
or nearly the opposite, draw a line under opposite 
If you cannot be sure, guess. 

(«) wet — dry same — opposite. 

(Z>) encomium — eulogy same — opposite 


Test 5 Disarranged sentences (24 items) 

Below are some mixed sentences Some of the sentences 
are false and some true. Think what each would say 
if the words were straightened out, but don’t write 
them yourself. If what it would say is true, draw a 
line under the word “ true ", if what it would say is 
false, draw a Ime under the word “ false.” If you 
cannot be sure, guess. 

(а) hons strong are true — false. 

(б) repeated call human for courtesies associations 

true — false. 


Test 6 Number Completion Senes (20 items) 

Look at each row of numbers below, and write the two 
numbers that should come next. 

(«) 3 4 5 6 7 8 . . . . 

(6) 3 6 8 16 18 36 .... 

Test 7 Analogies (40 items). 

In each line, below, the first two words are related to each 
other m some way. What you are to do is to see what 
the relation is between the first two words, and 
underline the word in heavy type that is related in 
the same way to the thud word 
(o) gun— shoots : • knife— RUN CUTS HAT BIRD 
(6) cold— ice . . heat— LIGHTNING WARM STEAM 
COAT 


The following are samples of novel tests used in the North- 
umberland tests. They are selected from the easier or shorter 
examples. 

Extra word. 

1 The pupil IS required to underline the extra word. 

Example : wood, cork, stone, boat, bladder — stone because the 
others float. 

grapes, wool, oranges, apple, banana. 
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Schema, 

a The following schema is explained and two relationships are 
solved as a guide 

Mr and Mrs Adams 

I 


Thomas Hawthorn =Ethel Mabel James =Bndget Mortin;^T;s!. - 


Timothy Edward Ehzabeth 

The pupil answers these questions (a) What is Timothy’s sur- 
name ? 

(6) Elizabeth’s surname ? 

(c) Who IS Timothy's uncle ? 

Middle word 

3 The pupil has to arrange mentally the five words m each line 

in their proper order and underhne the middle word 
Example . minute second year hour week 

elephant sheep mouse cow puppy 
Hindustani Test 

4 The sentences below are m a foreign language and their mean- 

ings are given in English In each English sentence a word 
IS underlmed and you have to underhne the word which 
corresponds to it m the foreign sentence. 

I Kuch malai some cream 

2. Kuch pun leoge will you take some cake ^ 

3 Misri leoge will you take sugar ? 

This example is worked out fully and two more difficult 
examples are set 


Professor Thorndike has selected a series of four tasks, which 
he regards as suitable for measuring mtelhgence at all levels, 
from the mental age of three up to the mental age attained by 
the top quarter of college graduates. They consist of (C) supply- 
mg words to make statements true and sensible, i.e. completion 
tests, (A) arithmetical problems, (V) understanding smgle words 
(vocabulary), and (D) understanding connected discourse. This 
selection of C A V D tasks correlates highly with any other set 
of mental tests and the followmg are samples of some of the most 
difficult , suitable for testmg the highest levels. 

(C) Write words on the dotted hues so as to make the whole 
sentence true and sensible 

It must seem to the wisest men, when 

brought into contact with the great things of nature 

that they is. . ,. .nothmgtothe 

infinitude of . they are ignorant. 
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(A) Let A.D = the average of the deviations of a set of numbers 
from their average, disregardmg the signs of the deviations 
Fmd the AD. of 6, g, lo, ii, 14 
(V) Look at the first word m the following lines. Find the other 
word which means the same or nearly the same, and 
write its number at the side of the page 
s; Sequestiate (i) follow {2) petition (3) horseman (4) confiscate {5) redwood 
'‘jOX In each set of sentences, check the two which mean most 
nearly the same as the first • 

Shew me the man you honour I know by that symptom 
better than any other, what you are yourself 

(Carlyle) 

A man is known by the company he keeps 

Tell me what you've done and I will tell you what 

you are 

A man is known by his idols 

Shew me your chips and I will tell you whether 

you are a good woodsman. 


In recent tests there is a tendency to mix the various items, 
instead of puttmg the lilce ones together. The following are 
some random samples of the test for the National Survey 
OF Scottish Children at the age of ii years 

(1) If igd IS the same as is. — 7d. write G, if not write 

R ( ) 

(2) Write the letter that comes most often in Constanti- 

nople ( ) 

(3) Fill m the number which has been left out in the top 

hne of this addition sum, and write it in the bracket 
as well ( ) 
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{4) If G is found before J in the alphabet and R is found 
before L, write S. But if only one of these is true 

write P ( ) 

(5) Look at these three proverbs. Two of them mean 
nearly the same. Put a cross plainly after the other 


Well begun is half done. 

It’s the first step that counts. 

Waste not want not. 

(6) If the letter A occurs more often than any other in 

the word CANADA write the middle letter of the 
word SLEEP unless P and R come next to one 
another in the alphabet, in which case write Y 
mstead ( ) 

(7) In a certain secret writing 

Izqkcofu, fttr yggr means 
STARVING. NEED FOOD 
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In the same wntmg you find this. Write below 
what it means, 
yoct kgctl rtqr 

(8) The next question is m the same secret wntmg. 

Write down what it means and answer it. You 
can get most of the letters from (7) but there 'are 
some letters you will have to guess 

ol zgrqn Dgfrqn? { 

Answer ( , 

(9) Three posts are at the corners of an equilateral, that 

IS an equal-sided triangle From where I am stand- 
mg a long way off, the post nearest to me seems 
to be exactly half-way between the other two If 
I now take two side steps to the left, will the posts 
look like this I II ? 
or like this II I ? 

Mark the right one with a tick 

(10) If I am facmg the west with my arms stretched out 

sideways, m what direction is my left arm point- 
ing? ( ) 



CHAPTER XIII 


MENTAL TESTS— II 

Meaning of Intelligence — Principles of Cognition — Tetrad Equations 
— Performance Tests — Child Guidance — Vocational Guidance 

THE MEANING OF INTELLIGENCE 

Having sketched the origin and development of mental 
tests it IS now time to consider, more in detail, what it is that 
the tests measure. It is widely assumed that the ability to 
make a good score m mental tests is a sign of a high degree 
of intelligence , and for this reason th^ tests are more fre- 
quently called intelligence tests. \^But there is no agreement 
as to the nature of intelhgence ; and those who use the tests 
successfully to solve certain practical problems, such as the 
determination of mental deficiency, or the picking out of 
bright pupils for more advanced education, hold the most 
divergent views on the subject.^ Some, indeed, consider 
that It is not necessary to have any definite view, but that 
the tests may be employed to measure intelhgence even if we 
are completely ignorant of its nature. Intelligence is, accord- 
ing to this belief, simply a hypothetical concept or working 
hypothesis, which is helpful in practical work, and about 
which it is not essential to have any definite theory It is 
held that it is frequently feasible to make practical use of a 
concept when its nature is completely unknown, ]ust as it is 
practicable to use and measure energy from an electrical 
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source of supply, though neither the nature of energy nor 
electricity can be defined by the user. But the analogy 
is not completely satisfactory, for we could not measure 
an electric current unless we were sure that the measuring 
instrument was m circmt with the current When a menial 
test IS employed, what guarantee have we that the test is in 
circuit with the intellectual current ? And, if this assurance 
could be obtained, we should still suspect that it was also in 
circuit with some other capacities of a non-mtellectual kmd. 

Psychological analysis has long since destroyed the belief 
m such conceptions as simple desire, unalloyed feelings, pure 
reason and similar notions ; and it is now generally held that 
all normal mental states have three aspects, the cognitive, 
affective, and conative. This should make as suspect that 
the notion of pure intelligence is a pure abstraction. Such 
qualities as mental balance, control, steady purpose, etc. 
are all implicated in the concept of mtelligence , and these are 
mamly conative activities Agam, a person’s emotional 
attitude and his temperamental qualities are mextricably 
interwoven with his mteUigence. In all mental testing, such 
affective and conative data should be taken into account, by 
consulting teachers and others, who have had prolonged mter- 
course with the individuals tested. Some of these difhculties 
had been foreseen by Binet and Simon in constructing their 
‘ barometric scale of intelhgence.’ They pointed out that la 
fiiir.cp.ed m school w ork demands- will, character, docility, 

were of opinion that these factors were so little called into 
play in the tests, that intelligence could be sharply distin- 
guished from scholastic ability. In this belief they were 
undoubtedly mistaken , and although Binet regarded intel- 
ligence as being displayed by suitable adaptation to the 
environment, and was aware that scholastic attainments 
influenced the tests, he failed to see that a dominating part 
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of the environment of a child was the school and scholastic 
traditions. 

^n epigrammatic view of mtelligence is given in the 
defimtion that mteUigence is the capacity to acquire capacity. 

^Indeed, it would be strange were it not so, for whatever 
view may be taken of the nature of intelligence, our only 
means of gettmg mto contact with it is by its performances. 
For intelligence, properly considered, is concerned with 
problems, theoretical or practical, suppositions and proposi- 
tions, 1 e. with meanings sought or discovered. An individual 
may be said to have intelhgence in so far as he is able to 
adapt his actions and thought to the meanings, obvious or 
implied, m his physical or social environment. Mental tests 
assume that the persons exammed have had the normal 
opportunities of learning. A certain amount of knowledge 
is presupposed; and those are not far out who assume that a 
properly constructed examination in scholastic subjects, is, 
whatever else it may be, a test of intelligence. And in the 
last chapter we saw reason to think that the Binet tests 
depended on school attainments at least as much as on other 
factors. The abihty to excel in scholastic work, in so far as 
it does not depend on the capacity to memorise alone, is an 
indication of a pupil’s capaaty to acquire capacity. The 
acquired capacity may be of a practical rather than a 
theoretical nature; and for such practical mteUigence neither 
ordinary school work nor verbal mental tests are adequate 
cnteria. For testing such intelligence various so caUed per- 
formance tests have been devised, which we shaU consider 
later. 

StUl, such considerations do not yield an answer to the 
question of the nature of intelligence. In despair of any 
answer, some have gone so far as to maintain that to talk of 
inteUigence is merely to hypostatise a general name. That is 
to say, whilst there are intelligent processes and acts there is 
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no reason to assume an entity called General Intelligence, but 
that this is simply a class name for the totality of all such 
acts. Before assenting to any such conclusion it wiH be 
instructive to consider the views of Professor C. Spearman as 
set forth in his two books, The Nature of Intelhgence and 
Ahhttes of Man, which must be studied by all who wish to get 
a sound philosophical view of this dif&cult subject, ^e 
divides all theories of intelligence into three classes, the uni- 
focal, the multi-focal and the non-focal , more picturesquely ' 
, described as the monarchic, the ohgarchic and the anarchic 
theories respectively. 

According to the unifocal view there is one ruling power 
or ability, which holds sway over aU man’s capacities , an 
entity called intelligence Whatever mental process is per- 
formed it is guided in its activities by this entity, and so 
exhibits its character, just as the executive acts m a monarchy 
are carried out in the king’s name. But, as soon as we ask 
what are the differentiatmg characters of this supreme 
au^ority, aU definiteness vanishes Some define this authority 
jid' conscious adaptations to new situations ’ ; a very popular 
definition of intelligence in the early days of mental testing. 
But this does not carry us very far, smce any reaction what- 
ever to a situation is an adaptation to it. And if we were to 
qualify the statement, by saying that the adaptation must 
be appropriate or correct, that would be simply saying that 
it must be mteUigent , so that we should be talking in a circle. 
A different view of the nature of the supreme authority was 
held by Professor Ebbinghaus, who regarded intelligence as 
being displayed m me power of synthesis, i.e. the capacity to 
bnng together a multitude of independent impressions into a 
unitary whole. An unintelligent person cannot see the wood 
for the trees, whereas the intelligent person can perceive 
certain general features of the situation and, by gettmg an 
insight into their relations, view the situation as a whole, 
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In earlier chapters of this book we studied this power of 
insight into the meaning of configurations as a whole, and 
concluded that this was the normal process of mental develop- 
ment. We also saw, however, that it was a mistake to 
,§u^pose that the elements of a configuration were initially 
apprehended separately, and subsequently synthesised. Intel- 
lectual msight is, on the contrary, comparable with the 
development of a hving organism, in which the various organs 
become more definitely marked out from a relatively undif- 
ferentiated mass of cells, as the fertilised ovum gradually 
segregates and develops. 

The final unifocal view, that we shall touch upon, is one 
which dates back to scholastic philosophy, and is stiU con- 
sidered by many to mark out the essential feature of intelli- 
gence. ^An mtelligent person is regarded as an individual 
who IS able to carry on abstract thmking , this being the 
kernel of aU reasoning. The scholastics were interested 
in logic, especially m its formal aspects ; and distinguished 
the three processes of conception, judgment and reasoning 
as the ultimate logical processes These processes con- 
stituted the operation of thmkmg in abstract or universal 
terms, as opposed to the process of sense-perception which 
was concerned with concrete things Such a division is, no 
doubt, valuable for logical theory, since logic deals with 
symbohsm. But, from the psychological standpoint the dis- 
tinction is artificial, smce an intelligent process may be carried 
out in concrete as well as in abstract terms, and we cannot 
separate the two. Yet we may agree that the ability to ignore 
the sensory elements in a situation, and fix attention on the 
underlying meaning is an mdication of intellectual capacity. 

We may now pass on to the multi-focal view of the nature 
of intelligence. According to this theory there are a few 
outstanding powers or capacities, such as invention, reason- 
ing, judgment, etc., which are called into play in a lesser or 
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greater degree, by any senes of tests which can be properly 
called intelligence tests. Each of these capacities would have 
to be measured separately, and the score for each would 
mdicate the degree of development attained in it. A some- 
what different version of the multi-focal theory rests on th«/ 
belief that, the ability to cope with a mental test depends on 
the particular mental level to which it appeals, such as the 
perceptual, the ideational, the rational, etc Two mental 
tests will be positively correlated, on this theory, according 
is they call into action powers at the same level, and an 
intelligence test would have to provide sub-tests at each level, 
^s Professor Spearman has pointed out, this theory of separate 
capacities or levels is the modem form of the faculty theory of 
psychology, and is therefore subject to all the objections which 
have made that theory untenable, which were considered in 
our first chapter. This multi-focal theory must not be con- 
fused with the multiple factor theory. 

The non-focal theory does not boggle at faculties, but, on 
the contrary, is willing to admit a considerable number of 
them; all highly particularised and independent of each 
other. These, however, are not the comphcated traits or 
powers of the old faculty psychology, but elemental capaci- 
ties of so primitive a kind that we need not cavil at them. 
The theory is, therefore, called the multiple factor theory, 
imder which title we shall consider it, in detail, later. Any 
specific mental test is said to call into play a varjung num- 
ber of such elemental factors or abihties. Professor Godfrey 
Thomson’s " Sampling theory of ability ” is a most developed 
mathematical of this non-focal view. * According to him, there 
are a group of independent abilities involved m carrying out 
any mental test ; such a group being but a sample of the whole 
array of elemental abihties which the person possesses. 
Excellence m any mental test, other things being equal, 
would depend on good team work, that is a group of such 
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primitive abilities acting together as one unit. On this view, 
the answer to the question, as to the nature of intelligence, is 
that it consists in a well-developed organisation. It is obvious 
that without some degree of mental organisation there could 
be no mental abihty of any kind And it will be readily 
agreed, that what we are trying to discover by a mental test, 
is the degree of development, and the extent of organisation, of 
the cognitive processes, m so far as it is possible to deal with 
these apart from the matrix of other processes withm which 
they operate. For this reason we shall next consider cogni- 
tive processes as a whole, and deal with their organisation 
later. 

But a warning must be given at this pomt, which is fre- 
quently overlooked. It is not abilities, elemental or other- 
wise, which accomplish anything, but the person who has 
the abilities vThe subject-object relation is fundamental 
in psychology. In other words, every psychological process 
IS an attribute of some subject or person. In considering 
the theory of mental testing we may ignore one side of this 
relation, and confine our attention to the objective side alone, 
i.e. to the test results ; but sooner or later we must bring 
the subject again mto the picture. That wise physician Dr 
J Arbuthnot (d. 1735) wrote : 

“This frame, compacted with transcendent skill 
Of moving joints obedient to my wiU, 

Nurs’d from the fruitful glebe, like yonder tree. 
Waxes and wastes ; I cah it mine, not me." 


THE PKINCIPLES OF COGNITION 

One of the numerous debts which the theory of mental 
testing owes to Professor Spearman is the investigation of 
the principles of cognition. Other workers, in the field of 
;estmg, had limited themselves to the construction or the 
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analysis of tests , but he was the first to take a comprehensive 
survey, by providing a philosophical background against 
which to evaluate any test. The nature of intelligence can 
only be adequately discussed when the principles of cognition 
have been set forth; for whatever else intelhgence maf 
comprise, it is undoubtedly primarily a cognitive function. 
According to Professor Spearman’s acute analysis there are 
three such principles. They are all said to be self-evident, 
and as they deal With intellectual processes they are descnbed 
, as noetic, \^ut, since they are also concerned with the gener- 
ation of new Items of experience, from those which are already 
given, they are called noegenehc principles 

The first of these prmciples is formulated thus : ‘ Any 
lived experience tends to evoke immediately a knowing of 
its characters and experiencer.’ The last phrase in the state- 
ment IS meant to indicate that, whenever a person has any 
experience, he is not only aware of it, but, also is aware of 
himself. In other words, every conscious process is, also, 
to some extent, self-conscious Thus when I feel warm, I am 
aware not only of the warmth, but of myself as feeling warm ; 
when I experience an emotion, in addition to bemg stirred, 
I am aware of myself as being affected. There is no doubt 
that, in human experience, some such process occurs at all 
levels ; since otherwise it would be impossible to account for 
the fuUy developed seH-consciousness of later hfe. When a 
child begins to use the personal pronoun, I, his self-conscious- 
ness is well under weigh, and must have had its roots in his 
past experience. 

With regard to the first part of the principle the matter 
is not quite so clear. It is not certam that all experience 
can be introspected, which is the apparent implication of the 
principle that experience tends to provoke ' a knowing of its 
characters ’ Many subconscious processes occur without any 
possibility of introspectmg, and 50 analysing them. Thus, an 
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unmusical person may be able to distmguish a piano note from 
a violm note, but completely unable to say m what the differ- 
ence consists. Again, complex emotions have always been 
experienced, but it is only m recent years that psychologists 
have made an attempt to introspect them, and have not yet 
reached agreement as to their analysis Similarly, all of us 
may meet the same people frequently but find it impossible 
to describe, for example, the colour of their complexion. 
Part of artistic trammg consists in making the pupil aware 
of colours and forms which he has seen all his hfe but not 
discriminated. Unless, therefore, we strongly emphasise the 
word tends, in the statement of the first pnnciple, it must be 
accepted with great caution, and may not be true of all sub- 
conscious cognitive experiences 

The second pnnciple, known as the eduction of relations, 
is stated as follows : ‘ The mentally presenting of any two or 
more characters tends to evoke immediately a knowing of 
relations between them.’ Any of the tests of the analogies 
type illustrates this principle in a straightforward way, e.g, 

retina is to eye as aerial is to . . . 

Here the two characters or fundaments presented are retina 
and eye, and before the test can be completed it is necessary 
to discern the exact relation implied. Of course, there are 
many other relations between these two fundaments, but the 
third fundament, aerial, specifies a relation of a particular sort. 
It is necessary to bear in mmd that when relations have been 
discerned, these may become the fundaments for further 
relations, and so on indefinitely This is the foundation of 
much mathematical reasoning, for the relations between 
certain symbols are themselves s}mibolised and thereafter 
become the foundation for further relations. 

The thud principle, the eduction of correlates, states 
that, ' The presenting of any character together with any 
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relation tends to evoke immediately a knowing of the corre- 
lative character.’ This may also be illustrated by the example 
given above. For, havmg discerned that the relation between 
the fundaments rehna and eye is that part of the eye is 
sensitive to waves, this relation, together with the fundament’ 
aenal, evokes the fundament wireless set. Any number series 
illustrates the same principle, e g. given the series 3, 4, 8, 16, 
33 ... it is obvious that the relation between these funda- 
ments is that of a geometric progression, and, therefore, the 
succeeding fundaments are determined 

It IS mamtamed by Professor Spearman that the value of a 
test, as a test of inteUigence, rests on the extent to which these 
V/rioegenetic principles are called into play ; namely the intro- 
spection of experiences, the eduction of relations and the 
eduction of correlates.® Any specific test will, of course, 
depend not only on noegenetic processes, but also on those of a 
very difierent kind, such as sensory processes and the power 
of retention or memory, etc. But the diagnostic importance 
of a test, as indicatmg mteUigence, does not rest on these latter 
processes, but solely on the former. This opmion, however, 
has been challenged by^rofessor Thorndike who asserts that 
' inteUigence is also displayed by such processes as analysis, 
\ synthesis and organisation of experiences. This is a matter 
of such fundamental importance for the theory and practice 
of mental testing that we shaU examine it more fuUy later. 
In order to be able to do so we must first consider the analysis 
of the scores obtained in any given mental test. By this 
means we may also hope to get further insight into the 
meaning of inteUigence 


THE TETRAD EQUATIONS 

It IS desirable, before proceedmg to this analysis, to clear 
r ideas as to the meanmg of correlation, a term which we 
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have had frequent occasion to use. Two quantities are said 
to be correlated when there is a concomitant variation between 
them. Thus, for example, the intensity of illumination of 
the surface of paper on which I write varies concomitantly 
'with the intensity of the source of illumination. The precise 
degree of correlation can, in many cases, be calculated. Thus, 
suppose a group of persons are given two different tests and 
the average marks obtamed by the group, in each test, is calcu- 
lated, If the two performances arc perfectly correlated, then 
any individual who is above or below the average in one test 
wiU be, correspondingly, above or below the mean in the 
other. If the performances are completely uncorrelated, 
there will be no correspondence at all in the various individual 
deviations, above or below the mean, in both tests ; but such 
deviations will be scattered by chance. When there is some, 
but not complete, correspondence in the deviations on both 
sides of the mean value, there is some correlation between 
the two abilities. If all the individuals, who are above the 
mean in one test, are correspondmgly below the mean in the 
other, the correlation is inverse. A figure can be calculated, 
called the correlation coefficient, which is a mathematical 
function of the deviations from the means in the two per- 
formances ; and this figure may range from o to i, represent- 
ing the extremes from no correlation to complete correlation. 
For complete inverse correlation the coefficient is — i. But 
any such figure may be a chance result, due to taking an 
unrepresentative group of persons; and to ensure that the 
result is not due to chance it is customary to compare the 
figure with its ' probable error.’ If the coefficient is, at least, 
three times its probable error it is considered to be significant. 
It is an advantage to test the persons a second time, so as to 
guard against disturbing conditions and random errors. From 
the combined results of the earlier and later tests we can 
correct the coefficient and eliminate such random errors. 
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The symbol used to express a correlation coef&cient is r, 
and subscripts are employed , thus indicates the degree 
of correlation between two tests x and y. 

^he formula for calculating the correlation coefficient is 

where x and y are the amounts of the deviations, for any 
individual, from the means of the group, in each of the two 
tests , and S the summation sign. If there is complete 
correlation, deviations from the mean in one test wiU be 
proportional to those m the other, i.e. x — ky, and by simple 
substitution in the above formula we get unity for the value 
of r. If there is no correlation, the corresponding deviations 
X and y will be scattered at random, both their signs and 
their amounts being chance results. For a sufficiently large 
group, 'Lxy will consequently vanish; giving zero for the 
value of r. Between these extremes fractional values can be 
calculated from the formula. Havmg obtamed the value of 
r the probable error is given by the expression 



This method of correlation has been widely employed by 
Professor Spearman and his pupils to make a thorough in- 
vestigation, not only of various tests, but of the mental pro- 
cesses underlying them, with the result that their researches 
have placed the theory of mental testing on a sound scientific 
basis. We may use this method to examine the * Two 
Factor ’ theory of intelligence, which has emerged from these 
researches, and is closely related to the unifocal view, previ- 
ously considered Accordmg to this theory, it is maintained 
that the performances of any mdividual m any branch of 
■intellectual activity, such as mental tests, depend on a general 
, factor g entering into all of them, and a specific factor s 
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peculiar to each activity, and further that there are no 
common or group factors involved, unless the activities are 
very similar. The general factor is mdependent of the spe- 
cific factors, and these are mdependent of each other. The 
' nature of the argument, which is beheved to necessitate the 
exigence of the general factor, has been stated lucidly by 
Professor C. Burt m the followmg manner Suppose we 
consider a series of different intellectual functions which we 
may call A, B, C, D, E, and “ let us for illustration assume 
that these are specific manifestations of one common pro- 
cess, more or less essential to them all, and therefore con- 
nected with them in various degrees; then if A correlate 
with C, D, etc., m progressively diminishing degrees in that 
order, any other function of the same series such as B wiU 
also correlate with C, D, etc. in progressively diminishing 
degrees in the same order and similarly if the correlation 
of C with A be higher than C with B then the correlation of 
D with A will also be higher than that of D with B ; so of 
E and similarly through the series in either direction." Now 
vaneties of mental, scholastic and other intellectual tests 
have been given to the same groups of persons, and the cor- 
relation between them calculated. It is found, in aU, such 
cases, that the coefficients of correlation are as a rule positive, 
and frequently high, and whilst they are sometimes low they 
are only very rarely negative. Correlations between the tests 
are m fact found to exist, not only where the form of the 
tests is the same, whilst the subject matter differs, but even 
where both form and subject matter differ. These coefficients 
may be arranged in a matrix, or table m rows and columns, 
so that, on the whole, each is greater than any other to the 
right of it in the same row, or below it in the same column ; 
and the magnitudes of the correlation teiid to follow the rule 
stated above. 
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Matrix of 

Intercorrelations between some of the Sub-Tests of the Army 
Alpha Test given to 1,047 men 


Test 


B 

C 

JD 

E 

F 

A Directions .... 


730 

71Q 

•686 

680 ; 

■670 

B Arithmetic 

730 


•791 

763 

•773 i 

.736 

C Synonym-Antonym 


791 


•834 

681 

•730 

D Disarranged Sentences 

^86 

763 

834 


.674 

778 

E Number Series 

•680 

•773 

68r 

•674 


704 

F Analogies ... 

670 

736 

730 

.778 

704 



This system of correlations between each possible pair of 
tests in such a series is called a hierarchy. In the early period 
of the working out of the two-factor theory the criterion of 
perfection of the hierarchical order was said to be the perfect 
correlation between any two columns in the matrix or 
table. But this critenon has now given way to the tetrad 
equation, which is more fundamental. On the adequacy 
of this later criterion the vahdity of the theory rests. It 
must be said, at once, that whether the criterion is valid 
or not, the method of analysing test results by the use of 
the tetrad equation has proved of incalculable value in 
every sort of mental testing. 

We shall now indicate the nature of the method * by 
which Professor Spearman proves his theory, referring the 
reader for the proof itself to the appendices of The Ahlities of 
Man. Using the letter g to express the general factor, and s 
with different subscripts for the specific factors, we can express 
the numerical results of four different tests x„ x^, Xa and a 4 
as follows, where the Greek letters are ‘ weights ’ indicatmg 
the relative quantities of each factor 

Xi=0Cig + /?iSi 

Xt = xag + yaS* 

X3 = Xag + fi,s, 

Xt = Xtg + £484 
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Or, in functional notation : 

==/(g,Sl). ^2=/fe',S»). ^^3 =/(g-S3), ^4 =f{g,S,) 

Now it has been proved by Dr J. C. Maxwell Garnett that the 
above factor patterns yield the following correlations between 
each pair of tests * 

>■12 = aia2i fi3 = ociois, ri 4 = 

ra a = XiOCs, Ti 4 = aaai, i-s 1 = X3X3 

In other words, the correlations depend on the quantity of g 
only, and are not affected by the quantities of the specific 
factors. This is obviously reasonable, since the correlation of 
two quantities can only depend on something common to 
both. 

Taking the above correlations in groups of four or tetrads, 
and substituting their values, the following tetrad equations 
result 

rii Ui — fit Tn — O 
n 2 >'4 8 — >'1 4 J'2 8 = 0 
ria rti — rn ra — o 

Or the equations may be written thus 

ri 2 >"8 4 = >'1 8 >”2 4 = >”1 4 >'8 8 = . • • 

Thus, it necessarily follows, that if the two-factor theory 
is valid, the tetrad differences must all vanish. The same 
reasoning applies to any tetrad of correlations, which form the 
corners of any rectangle, selected from a table similar to that 
given above. Of course, in any actual case the tetrad differ- 
ences in the equations would not be exactly zero, owing to 
errors of sampling , and Professor Spearman argues that the 
actual differences would be distributed by chance, i,e. in 
accordance with the ‘ normal ' law of errors. Now Professor 
T. L. Kelley maintains that this cannot be the case. For, 
since the chance errors in a correlation coefficient are known 
to be correlated, we ought to expect such errors in the tetrad 
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differences also to be correlated , and this would not yield a 
‘ normal ’ distribution. But let that pass ; for though the 
normal distribution may be the real crux m the mathematical 
proof of the theory, the psychological crux is whether it is 
necessary to assume two factors only, if the tetrads do tend ^ 
to the vanishing point, however they are distributed. 

The question, therefore, to be considered, is whether the 
converse is true. If the observed correlations of a number 
of test results 3deld tetrad differences which tend to vanish, 
is the two-factor theory the necessary explanation of the 
result ? Mr R. C Tryon ® has considered this question, and 
comes to the conclusion, on statistical grounds, that the zero 
value of the tetrad equations is not necessarily a proof of 
the existence of g and s. Whilst it is true that, when the 
tetrads vanish, the variables or test results can be expressed 
in terms of two factors, the variables can also be analysed 
into multiple-factor patterns in a variety of ways. Conse- 
quently, the fact that the tetrads vanish is not a unique test 
of the two-factor theory. The argument by which the result 
is arrived at may be made clear m s3mibohc form. Let the 
numerical results of four different tests Xx, x^, x» and be 
expressed in the foUowmg functional form, where each 
different letter should be conceived as itself composed of 
an array of sub-factors. 

Xi = f{au bi, Cl, di, nil, Oi. w) 

= /{« 8 , ba, Cg, ka, nta, 0,, /», x) 

Xa — /(«s, c„ 63, M3, JMs, Mj, <3. y) 

Xi = f[ai, di, ki, Ui, fit, 04, tt, z) 

Some of the factors, e g. w, x, etc., are specific to each test ; 
some, e.g. b, c, u, etc., are common to two tests , some, e.g, 
m, i, are common to three of the tests , and a is common 
to all of them, thus corresponding to the general factor. 

Those factors of the second and third of these classes. 
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which are neither specific nor common to all are called group 

factors. 

If we now apply J. C. Maxwell Garnett's formula to these 
factor patterns we get the following correlation coefficients, 
where the Greek letters represent the ‘ weights ' of the factors 
with the correspondmg English letters. (Thus the values of 
the second and third quantities in the first equation would 
be hx and yxOx respectively , and so on for all the others.) 

Tfx % = (oti«s + + OiOa) 

rx 3 = (aiKa + yiya + + VxV^ 

n « == (aia« + dxdt + VxV^ + oiOx) 
fi t — (aja, + fiafis + fiiPa + TsTa) 
y, « = («aa« + KjKi + OaO* + TaTa) 
y. t = (agcct + + VjV^ + TsTi) 

The magnitudes of the correlations depend on the sum of 
the products of the weights of the factors common to the 
two correlated tests. The two-factor theory assumes that 
all the above weights are zero except the «'s, and that, m 
consequence the tetrads must vanish. But this is only one 
of very many possibilities. 

For the tetrad equations, as before noted, may be written 
thus : 

n t ft t — rx a rt i ~ rx i rt t = - ■ 

If we substitute the values given above, we get : 

(aiaa + /3,da + /Ki/ti + OiOa)(«3«4 + VaVx + U,V« -f Taf*) 

= («iaa + yiYz + fiifti + VxV3){ai<x,t + + o*o« -f Tat^) 

= («l«« + <5 i^4 + nvt + 0i04)(«a«9 -h 8,83 + + Tafa) 

If these last equations are satisfied, the tetrad differences 

vanish. " It should be immediately apparent that the weights 
of the different factors in the different variables can take 
almost an infinite senes of values producmg very dissimilar 
y’s, and still lead to vanishing tetrads. In fact the more 
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factors at work, the more one would expect the product of 
each set of two parentheses to balance ” 

It was by reasoning, on more or less similar lines, that 
Professor Godfrey Thomson arrived at his ‘ samphng theory 
of ability,’ according to which, as previously stated, there* 
are a group of fact9rs involved in cariymg out any test, 
such factors bemg but a sample of the whole number of 
elemental abilities which the person possesses ; m brief, the 
non-focal theory. He made experiments by means of dice 
throws and card drawings, and so obtained correlations due 
to factors selected purely at random His method was to 
assign the chance numbers, obtained in these ways, to certam 
letters of the alphabet, thus getting a series of values for 
‘ imitation mental tests.’ When the correlations between 
these chance numbers was worked out, and arranged in 
a matrix of rows and columns, the criteria of the hier- 
archical order were satisfied. In fact “ it was found that 
in every case a very considerable degree of perfection of 
hierarchical order was produced, quite as high as that found 
in the correlation data of experimental psychology.” A 
hierarchy among correlation coefficients, and consequently 
the vanishing of the tetrads, may consequently be a chance 
phenomenon, due to taking a sample mstead of the whole 
population. If this is so, it would not be necessary to in- 
voke any general factor to account for the zero value of the 
tetrad differences. The difference between the two-factor 
and the multiple-factor or non-focal theories is that, in the 
former. aU the tetrads are, within the limits of error, exactly 
zero, whilst in the latter zero is only the most probable value 
the actual theoretical value bemg distributed about zero. It 
has been demonstrated, also, that the more factors there are 
in operation the smaller the dispersion about zero. 

We shall now endeavour to sum up, and to suggest a 
method of reconciling the apparently conflicting views. The 
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two-factor theory asserts that the measurement of any ability 
IS compounded of a general and a specific factor. The general 
factor g IS constant for each person, but differs from individual 
to individual; whilst the specific factor s varies for each 
person »from one ability to another. The relative importance 
of the two factors may differ widely m any two abilities of 
the same person, and in some cases the specific component 
may be more important than the general. When a Binet 
or any other approved mental test is given, the final score 
IS the result of pooling the scores of a number of diverse 
operations. The validity of this procedure rests on the fact 
that, by pooling the results, the general factor predominates, 
smce it occurs in every sub-test, whilst each specific factor 
only occurs once in the general pool It follows that any 
two extensive series of tests will be m accord with each other, 
for, in both, g will occur in all the sub-tests of each series. 
On the multiple factor or non-focal theory, ability to carry 
out any particular test depends on brmging into play one 
group of specific factors, which act as a unit, out of an in- 
definitely large number of factors Such specific factors may 
be reshuffled and combined, in part or as a whole, with others 
in order to perform another test. The conception of system 
or organisation may, perhaps, help us to mediate between the 
two theories, which at first sight appear so divergent. Every 
cognitive process, which is eductive, depends on some form 
of mental organisation or systematisation. If we examine 
the growth of any science we can observe the results of this 
process of mental systematisation in the most developed 
form. When the theory of evolution was formulated, for 
example, its ultimate effect was to bring into one coherent 
system a mass of facts which had been previously isolated. 
Similarly, the law of gravitation enabled men to organise 
their knowledge of detached data about the universe into 
a more or less consistent and coherent whole ; and the theory 
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of relativity owing to its more thorough organisation of 
gravitation and other phenomena has superseded this law. 
In a like fashion the study of comparative philology, by a 
systematic survey, has enabled students of language to reduce 
the languages of the world to a few great families in place* 
of an inchoate collection of tongues. 

We may say, then, that the process of mental develop- 
ment consists in bringing relatively inchoate data mto 
some degree of organisation , and we may assume that the 
degree of organisation is an index of intellectual advance. 
And, just as the individual in a highly organised modem 
state IS a member of many very diverse groups with different 
functions, though he is the same individual in each ; so it is 
not difficult to see how a person may organise his elemental 
mental powers in different ways to cope with very different 
situations. As a professional man he is called on to give his 
opinion on certain problems, as a member of a learned society 
he gives his opinion on different facts, as a member of his 
town council he gives his views on other situations , and as 
the head of a family he decides on yet different problems. 
Yet all these diverse judgments, as they proceed from the 
same individual, have the characteristic colour of his per- 
sonality, and bear witness to the same form and degree of 
mental organisation. His views are those which we expect 
from that particular organised personality. It thus appears 
that, although the elemental abihties used m different situa- 
tions may be very diverse, their pecuhar manner and degree 
of systematisation are the same in any one individual ; but 
differ from person to person. 

In any mental test, since the test scores indicate the 
degree of mental maturity, they are also an index of the 
degree of mental systematisation, which in our view is mu6h 
the same thing. And since the degree of organisation is con- 
stant in any individual at any one period, there is a constant 
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feature observable in all his activities. Professor Spearman 
is, therefore, justified by his analysis in concluding that 
there is a constant g involved; and the other hypothesis 
is sound ui its insistence that the factor-pattern or arrange- 
^ment of the multiple factors is adequate to account for the 
facf of vanishing tetrad equations. The constant g, however, 
is not a single factor, but a large number organised into one 
stable group, which functions as a unity. 

Professor Spearman has shewn wise caution in refusing 
to define his constant factor m any but mathematical terms. 
In one of his formulations ® he states : “ This continued 
tendency to success of the same person throughout all varia- 
tions of both form and subject-matter, that is to say, through- 
out all conscious aspects of cognition whatever, appears only 
explicable by some factor lymg deeper than the phenomena 
of consciousness. And thus there emerges the concept of a 
hypothetical general and purely quantitative factor underlying 
all cognitive performances of ainy kmd. Such a factor as 
this can scarcely be given the title of ' intelligence ' at aU ; 
being evoked to explain the correlations that exist between 
even the most diverse sorts of cognitive performance, it does 
not deserve a name appropriate to any one particular sort." ^ 
If the word ' feature ’ instead of ‘ factor ’ were substituted 
in this statement, it would not differ much from the view 
I am presenting. He has considered various possible views 
of the nature of this underlying constant, and was at one time 
inclined to equate g with the quantity of energy that each 
person possesses, and which he supposed to be constant. 
But more recently he prefers to replace energy by ' power,’ 
so as to mclude time as well as energy as constituents of the 
uncoqsdious constant factor.® 

^X^Professor W. McDougaU, who is a firm believer in the 
doctrine of mental energy, has further attempted to define 
this feature of all cognitive processes as " the power of the 
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individual to concentrate his available energy effectively 
upon the task m hand.” He thinks * that " effective volun- 
tary concentration of attention is undoubtedly capable of 
improvement by practice. Such improvement would seem, 
in fact, to be the main, if not the only, valuable result of 
most formal education Long practice in such concentration 
on tasks not intrinsically interestmg, no matter from what 
motive — (fear of the rod, desire of self-improvement, desire 
to surpass others, to win a prize, to earn one's daily bread, 
to win distinction, or to please one's teacher) — does seem 
unquestionably to strengthen this power of concentration.” In 
our chapter on " Mental Discipline '' we have seen that whilst 
there is something to be said for this view, the motive of the 
task makes all the difference m the world, and is not, as he 
appears to think, irrelevant. Nevertheless his final con- 
clusion IS one that seems to be closely in accord with mine, 
" For what is the condition of that control and direction of 
effective concentration of energy which is displayed by all 
normal human bemgs in various degrees ^ I suggest that 
the reply to this question may be given in one word, integra- 
tion. Animals are but little integrated, and the same is 
true of the infant. Throughout the early years each normal 
child becomes more and more integrated, the process being 
promoted by all activities and forms of training that develop 
intellect and character. And individuals progress to various 
points in the scale of integration. In proportion to the degree 
of integration achieved, the whole mmd works as one system 
which dominates and controls all its parts ; in proportion as 
it does this, it is able to concentrate effectively, to direct 
available energy into the channels of the dominamt activity 
of each moment ” 

I have shewn in The Mind and Its Body that the concept 
of mental energy is of such doubtful validity that it had 
better be avoided in psychological discussions. If we do so. 
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and bear in mind that systematisation or organisation includes 
all that is implied by mtegration, it will be seen that Professor 
McDougall’s view may be reconciled with mine, though he 
arrives at it by a totally different method. 

r-A notable contribution to the theory of the nature of 
intelligence, developed by the mathematicaj analysis of test 
results, has been made by Professor T. L. Kelley.^® Though 
he is in complete sympathy with Spearman’s general mathe- 
matical outlook and methods, he has criticised the technique 
and the interpretation of results by which the two-factor 
hypothesis has been arrived at. This hypothesis, it will be 
remembered, assumes that in tests which are not similar, 
only the general factor and specific factors are involved, but 
that common or group factors would occur when the tests 
were similar. Thus, different tests of reasoning, owing to 
the overlap of specific factors in each of them, would exhibit 
a group factor. Such group factors correspond with those 
common factors of the multiple factor hypothesis which are 
not found in all the tests, but only in some of them. A 
number of such group factors have been analysed out by 
the two-factor school, the criterion employed being the 
failure of the tetrad differences to vanish. When this happens, 
it is assumed that, in addition to the general and specific 
factors, common or group factors are present. By this method 
a group factor of reasonmg has been distinguished, another 
of mechanical abihty, a third which underlies arithmetical 
ability, and a fourth on which musical appreciation depends. 
With his improved technique Professor Kelley has attempted 
to shew that, not only are there a considerable number of 
such group factors,\jbut that g itsel^s due to a combination 
of group factors, which his met}i6d can disentangle. Using 
a picturesque analogy, he says'^" Mental life does not operate 
in a plain but in a network of canals. Though each canal 
may have indefinite limits in length and depth, it does not 
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ui width ; though each mental trait may grow and become 
more subtle, it does not lose its character and discreteness 
from other traits.” 

Such an outlook on mental abihty is widely different from 
that of the multiple factor hjrpothesis, which, as we hjive 
seen, postulates an indefinitely large number of elementary 
traits, certain units of which may act together, but m different 
combinations when the task is different ; much as the pupils 
m a class at school may be combmed in one group for mathe- 
matics, in another for cricket, football, dramatics, etc , where 
the same individual may form part of every different group. 
And, it may perhaps be added, this analogy is much to be 
preferred to the above, since it employs hvmg umts , for, 
after all, a mind which performs a test is alive. The general 
factor g is said to be due to madequate analysis, owing to 
dealing with results obtamed from groups of persons who 
are not sufficiently homogeneous. It can be proved mathe- 
matically that, under certam conditions, the heterogenity 
of a group may introduce spurious correlations. Now 
any collection of children, even of the same chronological 
age, will be a heterogeneous group, as regards degree of 
maturity, in almost any physical or mental characteristic. 
In any such group it can be easily shewn " that individuals 
possessed of two traits between which there is zero corre- 
lation (if tested at the same stage of matunty) will shew 
traits which are correlated when the individuals of the group 
are tested at different levels of maturity, provided only that 
there is correlation between the two traits at maturity. Now, 
the writer is unaware of any mental traits in which growth 
during the days of childhood does not take place. And thus 
for aU traits in which the status of the child is low in very 
early life and high at adulthood there is a necessary corre- 
lation between the maturity of the traits.” Hence the 
almost universal correlation of mental abilities, which 
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Spearman first discovered, and which led to the formulation 
of the two-factor theory. 

What is true of maturity is likewise true of any other 
influence which produces a heterogeneous group, e.g differ- 
enqes of race, sex and nurture. Arguing on these lines, 
Professor Kelley maintains that the general factor is a spurious 
result, which can be adequately accounted for by a combina- 
tion of group factors of var3dng degrees of heterogeneity. 
In addition to the group factors previously enumerated, he 
has analysed out from the general factor other group factors ; 
such as one underlymg the manipulation of spatial relations, 
another for memory, and above all, a verbal factor. He 
claims that fully one-half of the general factor is represented 
by this verbal group factor ; and, as the proof of the two- 
factor theory "has not allowed for sex, race, or nurture, 
ai^ probably not adequately for maturity, it is tiuly an 
^en question whether any g factor at all would exist if these 
things had been properly taken into account." 

Now, it seems to me, that to regard such considerations 
as maturity, race, nurture, etc. as ‘ factors ’ tends to obscure 
the psychological issue by a mathematical bias. All these 
are highly important mfluences which affect test results. 
But they can hardly be considered as factors in the mathe- 
matical sense of the term. A difference of maturity or sex 
will obviously lead to a difference in the degree or the form 
of mental organisation. And the effect of nurture, apart 
from differences of mental content, are wholly exphcable in 
terms of mental organisation. A well-educated person is 
one who^ has. -a -well-ordered- mind ; such systematisation 
being what education invariably aims at, or should try to 
produce. A group ‘ factor ' represents a system which has 
become stable, by the various parts having acquired a par- 
ticular ‘ set,' just as a team of players tend to become more 
and niore a imit. So that, once agam, we must fall back 
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on the concept of systematisation as the means by which 
to reconcile the diverse views reached by the mathematical 
treatment of test results. The mathematical analysis is in- 
dispensable in analysing test scores, but the interpretation 
of the results obtained by analysis must be accomplished by ' 
psychological considerations. Regarded from this angle, a 
particular factor-pattern represents the form and degree of 
organisation of a person’s abiUties. The conflicting inter- 
pretations of the analysis of the tests can aU be accounted 
for by assuming that mental tests measure the degree of 
mental systematisation attained by the person. Such degree 
is due to a variety of causes, of which maturity is only one, 
and nurture a much more important influence, thus 
reconcile the controversy as to whether tests measure nature 
or nurture by remembenng that, whilst nurture cannot be 
eliminated, the possibility of attaining any particular degree 
of mental organisation is mnate Education can only provide 
the material and the opportunity, and help the person to 
reach that degree of mental systematisation which his con- 
stitution is capable of. 

It IS instructive, before leaving this issue, to note a partial 
agreement with our view by Professor Thorndike v/ho, as 
we stated before, has been associated with the development 
of tests almost from their mception. He thinks that we 
cannot get nearer to a meaning of intelligence than that 
given by general opinion, and, therefore, we must accept 
as measures of intelhgence “ the measures of different pro- 
ducts produced by human bemgs, or of different ways taken 
by them to produce the same product, each of these pro- 
ducts and ways having value attached to it as an mdica- 
tion of intellect by a somewhat vague body of opinion 
popular or scientific.” He thinks that to restrict our 
measurements, as Spearman would do, to the introspection 
of experiences, the educing of relations and correlates 
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is inadequate ; since " analysis, selection, and organising 
seem to be as deserving of consideration as the perception 
and use of relations ” (italics mine). By relying on the 
consensus of opinion as to what constitutes an intellectual 
task, he collected a number of well-tried and approved tests, 
namely the completion test of Ebbinghaus, arithmetical 
problems, vocabulary tests, and tests for understanding con- 
nected discourse or following out directions . Samples of these 
were given at the end of the last chapter. Finding that 
these correlated very highly with one another, and with other 
tasks which are regarded as intellectual, and with the usual 
tests of inteUigence, he employs the above four tests as an 
adequate measure of what is meant by intelligence.^® It will 
be remembered that Binet used a somewhat crude form of 
this procedure. He, too, selected tasks which he and others 
regarded as intellectual and then tried them out But he 
had not at his disposal the method of correlation and the 
refinements of statistical procedure which have enabled Pro- 
fessor Thorndike to give the method scientific validity. On 
Thorndike’s view, any test is a good test of intelligence, 
which, if applied to a group of persons, gives numerical 
results which correlate highly with the reputed intelligence 
of such persons, as estimated by those who know them weU, 
or by such a test as a Binet-Simon test. And such a view 
chimes in well with the position we have taken. For, since 
the same organisation may accomplish many diverse purposes, 
so the form and degree of mental organisation that a person 
has reached may be tested by different tests. It is necessary 
to remember that the final court of appeal, in all mental 
testing, is the opinion of those who know the testees intimately, 
and can thus grade them for intelligence to a first degree of 
approximation. 



PERFORMANCE TESTS 


PERFORMANCE TESTS 

All the tests so fax considered have been of the verbal 
type, or at all events have assumed a certain facility in the 
manipulation of language. And mathematical analysis has, 
as we saw, shewn that the verbal factor may largely accotint 
for the test scores. It is conceivable, however, that intelli- 
gence might be displayed by processes which do not demand 
the use of language. For testing this practical kind of intelli- 
gence certain ‘ performance tests ’ have been devised, 
These are practical problems requiring for their solution the 
manipulation of some concrete matenal, or the performance 
of some specific act, which can be accomplished without verbal 
aid. In all performance tests it is possible that internal 
speech or verbal imagery may be employed, but such aids 
are not essential ; and the emphasis is on the practical and 
concrete rather than the symbolic and the abstract. Of 
such concrete tests, the most frequently used for individual, 
as opposed to group testmg, are the following. The * maze 
test ' in which a senes of mazes graduated m difficulty have 
to be threaded by a pencil line. Another test is called the 
‘ cube imitation test ’ and consists of four cubes placed in 
front of the subject, and tapped one after another in more 
and more comphcated patterns by the tester , and the sub- 
ject has to reproduce the pattern by tapping them himself. 
The ' substitution test ’ consists of a row of different shapes, 
circles, squares, etc , each with an enclosed number. The 
shapes are reproduced m rows m diverse orders and the 
subject has to insert the corresponding numbers in each. 
In the ‘ picture completion test ’ there are various scenes 
representing a continuous story. Each scene has a square 
hole cut out and the subject has to fill it in from a number 
of spare squares As these spare parts are sometimes inter- 
changeable, with disastrous results to the meaning of the 
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scene, some ingenuity is required for the choice Then there 
are various kmds of ' formboards ' or boards with recesses 
or insets cut out m different shapes. The subject is given 
certam problems, in each of which he must work out the 
minimum arrangement of the blocks in the insets necessary 
to make room for one or more blocks outside the recesses. 
The ' cube-construction test ' consists of model cubes of 
different sizes, and a set of smaller cubes from which the 
models may be built up. The models are painted, and intelli- 
gence is displayed in the selection of the appropriately painted 
smaller cubes to construct the larger, in the least number of 
moves ^d in a given time, 

\^All the performance tests are time tests to some extent 
So that a person who simply gropes about, without any 
intelligent insight into the meaning of the situation, cannot 
succeed within the given time In all the above tests a 
certain amount of manual dexterity is, of course, involved. 
But it plays no greater part,in some of the tests, than dexterity 
in using a pen plays in writing an essay. Nevertheless, 
owing to the importance of such dexterity in many occupa- 
tions, tests of a simple kind involvmg mainly deftness of 
fingers, have been employed for testmg fitness for certain 
simple vocations. A more complicated performance test is 
a ‘ test of mechanical aptitude,' consisting of the separate 
parts of a series of ten common objects, such as a bicycle 
beU, a door lock, etc., which have to be assembled in a given 
time. Such a test presupposes not only the ability to per- 
. ceive the relations of the separate parts, but also spme ipsight 
into their functions. 

For ordinary verbal mental tests, ability increases pro- 
gressively with age, owing to the fact that mental organisa- 
tion, as a whole, steadily improves. But for performance 
tests this is by no means the case. Thus for a group of 570 
pupils, whose mean chronological age was 13 years 10 months 
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but whose average mental age was 12J years, the following 
table shews the mental age they appeared to have by the 
performance tests, using the norms published for each test.i® 

Cube Suhst%~ P%ct Cube 

Mazes ImttaHon iuUon Comp, Consir board 

12 15 t 4 i i 3 i loi 

It IS quite clear that it would be a mistake to combine 

the results of all these tests to arnve at a ‘ practical ' mental 
age. The abilities involved seem to grow at varying rates , 
the Specific operations, involved in each test, bringmg into 
play relatively discrete mental systems, dissociated from the 
central mental organisation. 

For the more complicated mechanical aptitude tests, analysis 
by means of tetrad equations has revealed that success is 
determined by (i) general mtelhgence, {2) a mental system 
or group factor concerned with perceiving spatial relations, 
and (3) the group factor of manual dextenty. The pre- 
dictive value of such tests for futme skill in any occupation 
must, therefore, depend on the relative importance of each 
of these organised systems of abilities which a particular kind 
of mechanical work mvolves. 

An analysis of manual skill has recently been undertaken 
by Dr J . W. Cox. Ue, too, found that the processes involved 
are very complex, and do not mature at the same rate 
Analysis, by means of the tetrad equation technique, dis- 
entangled four factors, or as we prefer to say, four modes 
of organisation of abihties. A general factor which, as it 
had a high degree of correlation with tests of general intelli- 
gence, reveals the general mental organisation of the persons 
The second and thud factors were, respectively, the ability 
to understand and solve problems mvolvmg inovmg mechan- 
isms, and a factor of manual dexterity. Both these were 
group factors common to certain forms of skill. And finally, 
there are specific factors pecuhar to each manual operation. 

nn 
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For simpler manual operations, the general factor appears to 
play no part, and the two group factors are also less in 
evidence. That is to say, m the simpler manual skills, an 
isolated organisation of mental aptitudes is at work, dissociated 
from the general capacity of the person. 

An important fact was brought to light in this research, 
confirming the conclusions we arrived at in the chapter on 
" Mental DtscipKne " Prolonged practicem one manual opera- 
tion, such as assemblmg work of a particular sort, had little 
or no influence on other kinds of assembling work. When, 
however, instruction was given in the basic principles under- 
lying assemblmg operations, a very considerable transfer of 
skill to oth^'operations, and a greater speed of acquisition 
ensued, vlt is thus clear that practice per se or unenlight- 
ened practice is of very limited scope, and, as it does not 
provide insight into principles, it is barren ; whereas, instruc- 
tion in basic principles, smce it leads to insight, stimulates 
the person to further insight and provides him with an 
incentive to improve. Thus, the same considerations which 
apply to purely mtellectual tasks appear to hold good for 
questions of manual skill. The incentive given by under- 
standing is sufficient to influence a man's whole intellectual 
organisation. On the other hand, mere practice, without in- 
sight, is dissociated from the general intellectual life, and not 
taken up into the general organisation. 


CHILD GUIDANCE 

The original purpose for which mental tests were devised 
was to discover the lower grades of intelligence, in order that 
mentally defective children might receive suitable educational 
guidance But the progress of research has extended the 
use of the tests to those who are normal and supernormal. 
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Many educational authorities m Great Britain employ a 
mental test in order to pick out those pupils whose intelli- 
gence is sufficient to enable them to profit by a secondary 
education. The usual method of selection is to give a schol- 
astic examination in Anthmetic and Enghsh, but in sojne 
cases this is supplemented by a mental test. The question, 
therefore, arises as to whether such a test has a predictive 
value over and above that of the scholastic tests Obviously 
the way of deciding the matter is to find out which of the 
tests correlates to a greater degree with success m secondary 
school work In a recent investigation in an English county 
pupils were selected for secondary education on an admission 
examination consisting of English, Arithmetic and a mental 
test, to each of which equal weight was assigned. The 
progress of every pupil was, thereafter, estimated each year 
by the teachers in the different schools, and at the end of 
five years a special assessment was made of the suitabihty 
they had shewn for the secondary school course A group 
of nearly 120 pupils, whose assessments corresponded closely 
with the results of the School Certificate Exammation, was 
then selected from several schools, thus providing an in- 
dependent criterion of the school records. The correlation 
coefficients between the separate subjects of the entrance 
examination and the final school assessment were as follows • 
Arithmetic -25, English *42, Intelligence test •48. When 
the marks of the scholastic and intelligence tests were com- 
bined the coefficient was found to be -53. vJHence the intelh- 
gence test has most predictive value and arithmetic least , 
whilst a combination of scholastic and mental tests is best 

Mental tests are now employed, not only to guide educa- 
tion authorities but to give help to parents and teachers 
in the important matter of child guidance, for ‘.difficult 
childi en . ’ Psychological tests are but one of the several means 
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employed to get a diagnosis of children who are maladjusted , 
for child guidance is an art rather than a science, and employs 
a variety of means to get a clear view of the case A quarter 
of a century ago, in Chicago, Dr W. Healy was the pioneer 
in jjnnging to bear a battery of psychological, medical and 
social data on the investigation of youthful delinquents. 
The idea rapidly spread in America, and child guidance clinics 
were established in various towns in order to use the same 
methods to deal with difficult behaviour cases of all lands, and 
not only delinquents. In 1927 the East London Child Guidance 
Clinic was the fiist to be established in Great Britain and 
others have smce been founded. “ The child guidance clinic 
is an attempt to marshal the resources of the community 
on behalf of the children who are in distress because of un- 
satisfied inner needs, or are seriously in conflict with their 
environment — children whose development is thrown out of 
balance by difficulties which reveal themselves in unhealthy 
traits, unacceptable behaviour, or inability to cope with 
social and scholastic expectations." It deals with such 
children by attempting to find out and remove the deeper 
causes of maladjustment. The Hadow scheme of reorganisa- 
tion in England is an attempt to provide a variety of schools 
to meet the needs of varyrog intellectual capacities. But, 
even when it is complete, we have to realise that the capacity 
to utihse educational ojiportunity is as fundamental as the 
opportunity itself. vA child’s reaction to educational oppor- 
tunity IS a function of several variables, chief amongst whicl^ . 
are his inheritance, his health, psychological development, ^ 
ajnd his family and social environment. Early maladjust- 
ments arising from any of these causes may lead to emotional 
stre^sses which breed the neurotics, the social , inferiors, the 
rebds and the mentally unstable. Owing to the plurality of 
causes which may produce a badly adjusted person, child 
guidance chnics employ the services of the psychiatrist, the 
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psychologist and the social worker, whose combined findings 
are focussed to serve as a guide for diagnosis and treatment- 
Children who are treated at such clinics are usually those 
whose intelligence is normal, and whose difl&culties are trace- 
able to some emotional strain between the child and its parents 
or other relatives, or teachers, or to a lag between the child’s 
capacity and his school work, or it may be some extreme 
form of anti-social behaviour, or some deep-seated personality 
difficulty. Thus in the East London Child Guidance Chnic 
out of the 1,200 reasons, relatmg to boys and girls up to seven- 
teen years of age brought for treatment over a period of 
seven years, the order of frequency of the different symptoms 
was as follows . Nervousness, excitabihty 255, Backwardness 
130, Beyond control 115, Theft 124, Enuresis 87, Aggressive, 
destructive 70, Unmanageable at school 63, Masturbation, 
sex difficulties 36, Night terrors 45, Temper tantrums 43, 
Stammer 45, Habit spasms or nervous movements 30, other 
speech difficulties 29, Inability to keep a ]ob 26, Depression 
15, Truancy 21. The other symptoms, roughly 6 per 
cent of the total, occurred with a lesser frequency. The 
same child may. of course, and often does, display more 
than one symptom. The task of the chnic is to trace 
these symptoms to their underlymg causes. It is some- 
times found that the ultimate cause is not mainly m the 
child, but in some emotional imbalance of the parents who 
are then either enhghtened as to their own condition, or some 
treatment is suggested to them, as a result of which they 
may change their attitude towards the child and thus resolve 
the difficulty In some cases the difficulty may be met by 
placmg the child with foster-parents for a limited period until 
the eniofional strain is relaxed 

Each child receives a fourfold study, social, physical, 
psychological and psychiatric. The home environment is 
investigated by a social worker, and a physical examination 
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by the doctor may bring to light certain unsuspected physical 
defects. Such defects may not be important for general 
health, but may influence a child's feeling about himself, 
and so contribute to his emotional situation. Individual 
psTfchological tests of the Binet-Simon type are given, and 
the intelligence quotient is found. Should the child prove 
mentally defective, he is referred to the appropriate institu- 
tion, as such cases are not treated in guidance clinics. Of 
300 children brought to the clinic named above two-thirds 
had I.Q.’s either normal or super-normal. Selected perform- 
ance tests are also given, and this affords the psychologist 
a good opportunity of observing the temperamental behaviour 
of the child. An important part of a clinic is a playroom 
where, unknown to himself, the child's social behaviour is 
carefully observed In this way some estimate of his social 
attitudes is gained, and information on all such matters is 
also obtained from parents and teachers. Emotional diffi- 
culties of the child may have the widest repercussion on his 
whole mental development, including his ability to cope with 
his school tasks. Thus, it was found that over 30 per cent 
of the children brought to the clinic for general backward- 
ness had either normal or supernormal I.Q.'s. So, their 
scholastic backwardness cannot be attributed to mental 
retardation, as parents and teachers are sometimes apt to 
suppose, but lies probably in some emotional cause. On 
the other hand, there is much evidence to show that specific 
backwardness, such as hngmstic or arithmetical disability, 
may engender a severe feeling of inadequacy and consequent 
emotional disturbances. These, and neurotic symptoms gener- 
ally, are the special province of the psychiatrist, who gets a 
general impression of the child at one or more interviews. 

When aU the above data have been collected, a staff 
meeting is held to which aU interested in the welfare of the 
child, including parents and teachers, are mvited. At this 



VOCATIONAL GUIDANCE 407 

meeting all the facts are pooled and discussed, and a diagnosis 
of the case, and methods of treatment are suggested. Such 
integration of the facts, in the hght of each other, is perhaps 
the most important single contribution which the child 
guidance clinic has made to the problem of r.hild behaviour.* 
The object aimed at is to better the child's total adjustrnent 
to life, rather than the removal of a symptom. It is the 
symptom which distresses the parent or the teacher, but to 
deal with that alone is futile ; for such deviations from 
normality must not be regarded in isolation, but interpreted 
m the hght of the child’s total reactions to life. Thus some 
children have been known to steal in order to give presents 
to their friends ; by this lavishness attaining a sense of 
superiority in order to overcome an inferiority complex 
When dealt with m this combined way, by those who have 
a sympathetic understandmg of children, it is found that 
more than half the cases can be satisfactonly adjusted 
Apart from the help given to ‘ difficult ’ or maladjusted 
children, the spread of child guidance chnics will, m the long 
run, change the attitude of teachers and parents to the 
behaviour of the normal child; just as the investigation 
of the intelligence of the defective child has contributed so 
markedly to our views on normal and supernormal intelligence. 


VOCATIONAL GUIDANCE 

Another field in which the value of mental tests has been 
adequately proved is that of vocational guidance , though 
here, also, the tests are only one of many considerations 
brought to bear on the problem. The complexity of the 
modem business and professional world, with the ever- 
growing- sub-division of functions, makes it impossible for 
parents or teachers to have the necessary knowledge to give 
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adequate advice Moreover, a young person's interest in a 
definite occupation is by no means a certain criterion of his 
suitability for it He may be interested in engineering, but 
lack the intelligence to pass any of the examinations required. 
'On the other hand, a test may show that an adolescent has 
a degree of mteUigence sufliaent for a specific occupation, 
but he may lack the necessary temperamental or other 
personal qualities essential for success in it. In 1921 the 
National Institute of Industrial Psychology began a series 
of researches into this complex problem, which are stiU in 
progress. At first it was thought that the problem could 
be tackled on purely scientific hnes, by means of suitable 
general tests of intelhgence, and tests of aptitude for specific 
occupational processes It was hoped, in this way, by analys- 
ing abilities and occupations to fit one into the other. But 
it soon became evident that this approach was much too 
simple. Moreover, it has become clear that we shall never 
be able to devise special vocational tests for every occupation. 
Like child guidance, vocational guidance is becoming recog- 
nised as an art, in which an array of data must be assembled, 
and considered in the light of a variety of different considera- 
tions, Moreover, the determmation of vocational aptitude 
must vary greatly with the age of the person to be advised. 
The scientific data must be delicately balanced, and wisdom, 
tact, and discretion are as essential in the adviser as they 
are for a physician who is to win the confidence of his patient. 

The methods adopted by the National Institute are being 
gradually improved m the light of experience; but it will 
help to crystallise our ideas if we give an account of an 
experiment conducted by them with 1 1,200 pupils, of the 
approximate age of fourteen years, about to leave elementary 
schools.*® A procedure which is suitable for this age must 
be considerably modified for adolescents of the age of sixteen 
to eighteen years. Nevertheless, the underl5dng principles 
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axe, perhaps, more clearly discerned at the earlier age, since 
the problem is infinitely more difiacult, as the pupils are still 
largely unspecialised Of the 1,200 boys and girls half 
formed a control group, who received the advice ordinarily 
given to a pupil about to leave school; whereas the others' 
were advised on the basis of a careful consideration, of the 
integrated data derived from various sources For each pupil 
of the experimental group mformation was obtained and 
classified under the following heads • home conditions, a 
thorough medical examination, intellectual capacity, and 
character traits The information about the homes was 
obtained from the teachers or from visits, which enabled 
the investigators to form some estimate of the vocational 
plans of the parents, and the pupils’ hobbies and other in- 
terests. The medical examination was able to rule out certain 
occupations such as those involving good sight, muscular or 
nervous strain, exposure to weather and so forth, where there 
were contra-indications against these. 

Some attempt was made to get a survey of the total 
personality, as shewn by the impression that was left on the 
minds of the investigators, teachers, etc. with whom the 
pupil came into contact. However difficult this may be, 
and it is undoubtedly impossible except for those who have 
natural intuition into character, it is evident that the person- 
ality as a whole, as distinct from separate items withm it 
such as temperament, special mterests, etc., is by far the 
most important consideration m givmg vocational advice. 
Various temperamental tests have been devised to assess 
temperamental differences, but so far none has proved satis- 
factory, and reliance has to be placed on general impression. 
By a like method of impression, at close range, an attempt 
was made to assess various emotional and moral qualities 
which axe necessary in vocations. A schedule was drawn up 
referring to such things as appearance and manner , general 
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attitude such as alertness, carefulness, etc , leadership as 
shewn in assertiveness, self-confidence, etc. ; general instinc- 
tive tendencies such as fearfulness, etc. ; emotionality as 
exhibited in excitabihty or apathy, and so forth. These were 
graded on a five-fold scale, and teachers indicated the point 
on the scale they thought appropriate. Some similar system 
is now in use for older pupils, and the parents and teachers 
of those seeking individual guidance fill up a schedule before 
the applicant is examined. For, it is obvious that inappro- 
priate or undesirable character traits may obscure valuable 
intellectual qualities , and, on the other hand, such features 
as persistence may compensate for lack of quickness. Many 
of the above characteristics were manifested during the 
subsequent psychological examination, and recorded as an 
impression by the psychologist. 

Each pupil was submitted to a group test of intelligence 
and the inteUigence quotient was obtained. This was followed 
by a variety of performance tests, both those in which the 
appreciation of spatial relationships determined success, and 
the others ; as enumerated m an earlier section of this chapter. 
By this means, certain special abilities of a mechanical nature 
were disclosed. As in the case of child guidance, all these 
data, character traits, physical condition, home conditions, 
general and specific capacity, are co-ordinated and integrated 
at a conference at which the various investigators and the 
teachers are present. The method adopted, in deciding how 
to employ the data, is that of progressive elimination. Thus 
the pupil’s I.Q, limits the range of possible occupations. The 
range is further limited when his temperamental and character 
traits are taken into account. Some idea is thus obtained 
from the integration of his intelligence, his abilities and his 
character, of the broad kind of occupation for which he is 
best fitted • whether for work dealing primaiily with people, 
such as a salesman ; with concrete things, such as some 
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form of skilled labour ; or with books, writing, or figures, 
such as a clerk. And finally any medical findings such as 
poor physique, liability to nervous strain, etc. will limit the 
scope once more In some cases, but in a very few, it is 
possible to confirm the indications afforded by these data ' 
by a vocational selection test, which has been standardised 
within some given occupation, such as dressmaking, clerical 
work, etc. And the parents' wishes and the pupils special 
tastes and ambitions may be the best guide of all, m centrmg 
attention on a limited range of occupations most suitable to 
his capacities 

It IS clear that, when this stage is leached, the conclusion 
can only be valuable if the vocational advisers are intimately 
familiar with the structure of industry, and the opportunities 
available within it. They must also be familiar with the 
methods of entry, such as conditions of apprenticeship, length 
of training necessary and so on. When a decision is finally 
reached a choice of two or more suitable occupations is sug- 
gested to the parents, with an mdication of the reasons. 

Now the virtue of all this elaborate method rests on the 
assumption that certain qualities and abihties will make for 
success and happiness m certain occupations, and also that 
it is possible to establish some degree of congruity between 
such abilities and the tasks demanded by specific occupations. 
In various foreign countries, where vocational guidance has 
been established, these assumptions are accepted without 
question, but in Great Britain the National Institute has 
attempted to verify them. In the experiment, which we have 
described, a scale of five degrees of congruity, A, B, C, D, E, 
was drawn up ; the highest bemg assigned to an occupation 
in which the person would find a chance to develop his general 
and special abilities, and the lowest to those occupations in 
which the mquiry shewed that he was extremely unlikely to 
be successful or happy Certain critena were used to gauge 
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the suitability of the occupation undertaken , namely the 
length of tenure of the post, the employer’s report on the 
efficiency of the employee, and the employee’s liking for the 
work. 

The efficacy of vocational guidance is to be sought in a 
positive association between each of these criteria and the 
degree of congruity between the post taken by the pupil 
and the advice given. The 1,200 pupils were ‘ followed up ’ 
for periods ranging from one and a half to four years, and 
85 per cent of them were traced. Those who received the 
expert advice showed a consistently greater tendency to 
remain in one post, when it was of the kind advised, than 
when it was d if ferent ; whereas those of the control group (who 
received only the amateur advice usually given) did not shew 
this tendency to the same degree. The employers’ reports 
on the workers’ efficiency were classified into three classes 
according to their degree of satisfaction. In the experi- 
mental group first-class reports occurred more frequently in 
connection with the posts of grades of congruity A and B, 
than with posts of grades D and E ; whilst, conversely, reports 
of the third class occurred more frequently in connection 
with posts of grades D and E than in any of the others. A 
similar double relationship was found in the control group, 
but not to an3?thing like the same degree. Finally, the 
workers’ expressed satisfaction or dis-satisfaction was com- 
pared with the grades of congruity. It was found that satis- 
faction tended to be associated, more often, with posts of high 
degree of congruity than with those of low degree, in both 
groups. The two former criteria are the best, since a 
person’s satisfaction may be due to causes having little 
relation to the suitability of the work , and on both these 
grounds the method of vocational guidance has justified itself. 

Further researches of a like nature, with improved tech- ‘ 
nique, have been undertaken in Cambridge, Birmingham and 
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Fife, 2® and the results amply confirm the correctness of the 
advice given. If we call an accordance post one which con. 
forms with the advice given, and a non-accordance one which 
does not, the following results were found in Fife for 85 children 
who were given guidance and followed up for two to four 
years. 

In Accordance In Non-accordance 
No of Children Posts Posts. 

Satisfied with their work 35 22 

Dissatisfied with their work 3 25 

In Birmingham the investigators had the advantage of 
an intimate knowledge of local employment conditions There 
were 330 boys and girls divided into an experimental and 
control group The former received the expert advice, the 
latter the usual advice given to elementary school children 
on leaving school. The table shews the percentage of first 
posts retained throughout a follow-up period of two years. 

In Accordance In Non-accordance 
Posts Posts 



Control Group 

Boys .... 7 15 

Girls . . . 20 15 


Allowing for the fact that girls are less likely to seek 
fresh posts than boys, we see that the drift of children to 
other posts is far greater in the experimental group when 
the first post is not in accoidancc with the advice given than 
when it IS in accordance, whereas m the control group the 
drift was far less, or even reversed in direction. 

So far we have dealt exclusively with elementary children 
of the age of fourteen years, but there is evidence dealing 
with secondary and public school pupils who leave school at 
the ages of sixteen to nineteen years Nearly two hundred 
such individual cases have been advised by the National 
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Institute, and followed up for a period of two to three years, 
with the following results. 

In Accordance In N on-aooordance 
Posts Posts. 

Satisfied with their work 132 29 

' Dissatisfied with their work 12 19 

Thus satisfaction is eleven times more frequent than dis- 
satisfaction m accordance posts, and only about one and a 
half tunes as frequent m the othei The feasability of suc- 
cessful gmdance may, in the hght of these facts, be regarded 
as established. It only remains to introduce the principles 
into the schools. 

A growing number of schools have careers masters and 
mistresses, and it is desirable that these should have some 
training in the methods of vocational guidance. An expert 
psychologist, attached to the staff of the Local Education 
Authority, should guide their work and co-ordinate local 
efforts The schools have one advantage over any central 
organisation in the matter, in that they can get a cumula- 
tive record of a pupil’s progress. But, of course, the schools 
cannot have the knowledge of industry which only experts 
can give. Nevertheless, they can readily get assistance and 
information from expert authority and enlighten pupils and 
parents by means of pamphlets, lectures and films. The 
careers master should keep a cumulative record concerning 
the pupils on a file, which ought to indude the results of 
psychological examinations, medical history, notes on tem- 
perament, character, special interests such as hobbies and 
the like, provided by masters who know the pupils intimately. 
Vocational advice would thus be the last step in a continuous 
process carried out during the pupil’s whole school career. 
The function of the careers master should be to try to adjust 
the pupil’s ambition to his proved capacities, as established 
by the cumulative record. It is not his business to attempt 
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to force the pupil's inclination, but to persuade him, in such 
a manner that the pupil makes his own choice in the light 
of relevant information. The careers master can help him 
to rule out occupations unsuitable to his abilities, and guide 
him to a provisional decision as to the general type of work 
most fitted to his capacities and temperament. He must 
remember that the facts he accumulates for vocational guid- 
^ahce are only direction posts, and not definitely marked out 
tracks along which the pupil must travel to a successful and 
happy caieer. 
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An Objective Intei^retation of Meaning. Kantor Amer. Journ. 
of Psy, Vol. 32. 

Meanmg and Imagery Moore. Psy, Review, Vol 24. 
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A useful book on some pomts of this chapter is The Meaning of 
Meaning Ogden and Richards. Int Lib Psych (1923) 

For Eidetic Imagery Allport Bnt Joum of Psy Vol. 15 
(1924) Note especially the looseness of the whole investigation 

25 Skill Hunger, and Technique A.MA. Journal, Nov. 1933. 

CHAPTER VT 
HABIT FORMATION 

I The Republic Bk 7, 518 E Jowott's translation 

A similar view to Plato’s is held by Dewey who says “ AH virtues 
and vices are habits which incoiporate objective forces. They are 
interactions of elements contnbuted by the make-up of an individual 
with elements supplied by the out-door world They can be studied 
objectively as physiological functions, and can be modified by change 
of either personal or social elements.” Human Nature and Conduct 
Sect I Allen & Unwin (1922) The author thmks that the study of 
habit IS the key to social psychology and develops this view philoso- 
phically 

2. Story of My Life Ch 3 Hodder & Stoughton (1903) 

3. Groves Dictionary of Music Art Handel. 

4. Memoirs of Benvenuto Cellini, by himself Bk r, sect 7. 

5. An Outline of Psychology. Ch 6 Methuen (1923). 

6 The Great Society G. WaUas Macmillan. 

7. Dewey Op cit Sect. 1 

8. Bryan and Harter Studies m the physiology and psychology 
of the tdegraphic langugage Psy Review. Vols 4 and 6 (1S97-9). 

These are still the most exact and complete studies of the habit 
curves, and repay careful readmg. 

9. The significance of learnmg curves. Peterson. Journ of Exp, 
Psy Vol. 2 (1917) 

10. Artificial syllables of 3 letters, such as wov, mm, etc. 

These must be constructed m accordance with a very rigid plan 

(see Myers Text-book of Exp Psy ) so as to ehmmate meanmg as far 
as possible This is not always possible and some psychologists think 
their artificiality militates against their utihty 

11. A translation of Ebbinghaus’ ongmal paper is given in Memory 
Columbia Teachers’ College (1913) 

12. G. Wallas. Op cit Ch 5. 

13 Experiments m Learning, etc Smith and McDougall Bnt. 
Journ of Psy Vol. 10 (1919-20). 

14. Dewey Op. cit., p 71. 

15 Principles of Psychology Vol. I, ch 16, p 663. 

16. James. Op. cit Vol I ch 4, p. 108. 

17. On this whole section admirable accounts are given in two 
books in the Int. Lib. Psych., namely, KOhler’s Mentality of Apes 
(1925), and Kofika’s Growth^ of Mind (1924) . 

18. Philosophical Writings of Leibniz. Section on ' New Essays.' 
Everyman Series. Dent (1934)- 
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19 The Mind and %ts Body Ch 8 Intcrnat. Lib, Psych,, 1931. 

20 The Energies of Men W McDougall Methuen (1932) 

21 Maternal Behaviour in the Rat. Wiesner and Sheard. Oliver & 

Boyd {1933). 

22 Jocasta’s Crime Ch 25. Lord Raglan Methuen (1933), 

r Note — ^Most of the extensive hterature on Habit is tarred by the 
physiological brush The following articles by Pidron are strongly 
recommended, Sur les ph6nomfenes de mdmoire, etc L'Annde Psy- 
chologiquB (1913) . Recherches comparatives sur la mdmoite L'Annie 
Psychologique {192°) • 


CHAPTER VII 
MEMORY 

r Butlei’s Unconscious Memory Fifield (igro) Ch. 6 contains 
a translation of Hering’s famous lectuie on Retentiveness called ' On 
Memory ’ See also Butler’s Life and Habit Fifield 

Consult alsolR.igna.no on Biological Memory. Int Lib Psych (1925). 

2. MaMre et Mdmoire Ch 2 Bergson F. Alcan Pans (1908). 

3. Some experiments in learmng and retention. Smith and Mo- 
Dougdll Bnt Journ of Psy Vol. 10 (1919-20) A very suggestive 
article contaming useful experiments and methods. 

4. Memory and the direction of associations Wohlgemuth. Bnt, 
Joum of Psy Vol. 3. 

5. Ward's Psychological Principles. Camb. Umv. Press Ch 4, 
par. 7. 

6. The Relation of Length of Material to Time taken for Learning, 
etc. D O. Lyon. Journ. of Educ. Psy. Vol 5(1914), An account 
of heroic experiments extendmg over four years 

7. Remembering. F C. Bartlett. Camb Umv Press (1932), 

8 . Obliviscenoe and Reminiscence Monograph Supplement, 
Vol. I Bnt. Journ of Psy, (1913) 

9 A Study m Logical Memory S. D. Austm. Amer. Journ. of Psy 
Vol. 32 (1921). This art really deals with memory and not with habit 
winch IS the bane of articles on the subject 

10. Should Poems be Learnt by School Children as ' Wholes ’ or 
in ‘Parts’? Winch. Brit, Journ. of Psy. Vol. 15 (1924) 

This art, is vitiated by the antiquated methods used by the children 
m the schools. 

11. Introd. Lectures on Psycho-Analysis. Ch 4. Eng. tr. Allen & 
Unwin (1922). Also Freud’s Psycho-pathology of Everyday life Fisher 
& Unwm (1920). 

12. Instinct and the Unconscious. Camb, Umv. Press (1920). 
Appendix i 

13. Influence of Feehng on Memory Wohlgemuth Bnt. Journ. 
of Psy. Vol, 13 (1923) Also Influence of Subjective Preference on 
Memory C Fox Same vol of Bnt Joum, of Psy 

14. Text-hook of Exp. Psy Ch. 13, p 165 Camb Umv. Press 

(1911). 
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15. Mach. Science of Mechanics Ch, 4, seel 4. 

16. A Short History of Education J. W Marnsrin , Camb Hmv 
Press. 

17. The Primary School Appendix 3 H.M. Stationery Office 

(1931)- 

iS Mental Physiology. 6th ed (1881), ch. 10 

ig, Psychology for Teachers, p 70, Arnold (1906). ’ 

30. Principles. Vol. i, ch. 16. ^ 

21. A Comparison of the ESeots on Retention, etc. Eaglesham. 
Brit Journ. of Ed. Psy. Vol. i (1931) 

An interesting theory of forgettmg has been put forward by A. 
Lynch m his Principles of Psychology, pt III, ch 2, G Bell & Sons 
(1923). By learning considerable extracts of poetry by heart and testmg 
himself at long intervals he found that he could remember the ‘ inspira- 
tional ’ parts but not the parts which merely served to connect these, 

1 e. the ' padding ’ In this way he thinks it is possible to analyse a 
work of art Bssthetically, on the ground that “ the essential characteristic 
expression of a passage is retamed, and the accidental forgotten " 
If this IS so, it IS a striking confirmation of the rafluence of interest 
on memory dealt with in the text. 


CHAPTER VIII 
, MENTAL DISCIPLINE 

For the earliest experiments the foUowmg books give good 
summaries. 

Educational Psychology Vol. II, ch. 12. Thorndike. Kegan Paul 

(1913). 

The Learning Process Chs 14, 15. Colvin. Macmillan (1911). 

The Educative Process. Ch. 13. Bagley Macmillan (1914)- 

t. Plato’s Republic. Bk VII, 526 B and 527 C The first extract 
IS Jowett’s translation amended, and the second has been retranslated 
as he does not give the exact meanmg. 

2 See Locke's Educational Writings Ed by Adamson Camb 
Univ Press, and an art by PhiUips m Rnf Joum of Psy Vol 13, p i 

3 Essays on a Liberal Education Ch 2 Macmillan (1867) 
Art by H Sidgwick The book is a senes of arts, givmg the pomt 
of view of the best thinkers of the penod 

4. Schools Inquiry Commission (1868) Vol 5, p 677 

5 Same Commission, vol 5, p 726 Also see the evidence given 
by other women witnesses , and Adamson's English Education Ch 9 
Camb Univ Press (1930) 

6 Essays on a Liberal Education Art. by Wilson, p 267. 

7 Principles Vol I (1890), ch i6, p 666, note 

8 Memory and Formal Training Brit Joum of Psy Vol 4 
(1911) 

It IS difficult to understand why the doctrme was called " formal 
training.” Its more modern name of ‘transfer of traming ' is un- 
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intelligible — ^what we are looking for are the effects or consequences of 
training The best name of all wonld be generahsed training. 

9 Transfer of Trammg in relation to Intelligence Brooks, 
Critique of Methods of Estimatmgand Measuring Transfer of Training 
Gates Both m Joum of Ed Psy Vol 15 (1924) 

lo, Methods and Results of a Class Experiment m Learning Dear- 
’^born and Brewer Journ. of Ed, Psy Vol 9 (rgiS) 

'''ii A Comparison of Two Types of Leammg Journ of Ed Psy. 
Vol 9 (1918). 

12 An Exp Investigation into Transfer of Training Langdon & 
Yates Bnt Joum of Psy Vol 18 (1928) 

13, Mental Disciphne m High School Studies Journ of Ed Psy 
Vol. 15 (1924) 

14 General v Group Factors m Mental Activities Thomson. 
Psy Review Vol 27 (1920) 

15 Ward’s Psychological Principles Ch 3, par i 

16, Mentality of Apes. Ch 8. Kohler Int Lib Psych (1925) 
An excellent book on the topic of tins chapter. Who would have 
expected apes to solve the problem 1 

17 Bnt. Med Journ Aug. 1923, p. 256 

18 Republic Bk VII, 531 E. 

19. Russell Mysticism and Logic. Ch. 4 Longmans (1921). 
On the study of mathematics The whole book should be read 
There is a vast literature on the topic of the chapter, but a good 
deal of it IS mvahd owmg to pnmitive mental atomism, or crude 
assooiationism which now masquerades under a new name, to wit 
' mental factors ’ ; but the more it changes its designation the more it 
remains the same The various volumes of the Journ. of Ed. Psy. 
wiU provide copious references 

See also The Mind and its Body, C Fox, Int. Lib, Psy (1931), where 
the latest work is given 


CHAPTER IX 
SUGGESTION 

1 The Psychology of Suggestion B. Sidis. Appleton {1911) 

2 Instinct and [the Unconscious. Rivers. Camb Univ, Piess 
(1920) 

3. La SuggestiUUU Bmet, Schleicher Frfeies Paris (1900) A 
very useful book with mteresting experiments and deahng with sug- 
gestiblhty in the normal hfe. See also, De la suggestibihtd naturelle. 
Rev. Psychol., vol 38 (1894), pp. 337-47 Binet et Henri. 

4. The Master and his Boys, p i8ff. S S Hams. Warren & 
Son Ltd. Winchester (2925) 

The whole book is worthy of very careful study The quotation 
given in the text deals mcidentally with ' sneaking,’ a topic which is 
admirably dealt with by Simpson in An Adventure in Education. 
Sidgwick|& Jackson (1917) 

5 Mental and Scholastic Tests, p, 195. P S King (1921) 
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6. Life of Lord Rayleigh, by his son Arnold (1924). 

7. An Expeiimental Study of Sensory Suggestion. Edwards 
Amer Journ of Psy Vol 26 (2915). 

8. Individual and Sex Differences in Suggestibihty Brown 
Univ. of California Publications in Psy. Vol. 2, No. 6 (1916) 

g. Trotter. Instincts of the Herd in Peace and War, quoted by 
Hart in Psy. of Insanity, p. 105 Camb Univ Press. , 

10. Quoted in Mill’s Logic Bk II, ch 3, par 3 

1 1. The influence of the form of a question. Muscio. Prit Journ 
of Psy Vol. 8 (1915-17) 

12. Suggestion in Education M. W. Keatinge Black 

13 Kealmge. Op cit , p 125 

There la not rnuch of value concerning suggestibility in the norma 
state, collected together m any one volume or article But the following 
contain useful pomts not referred to above Suggestion and Mental 
Analysis Brown. Univ. of London Press (1922) Suggestibility 
With and Without Prestige m Children Avelingand Hargreave. Brtt, 
Journ of Psy Vol 12 (1921-2) 

CHAPTER X 
PSYCHO-ANALYSIS 

1. Instinct and the Unconscious Ch. 2. W H R Rivers Camb 
Univ Press 

2. A Study in Reeling and Emotion Flugel. Brit Journ of Psy 
Vol, 15 (1925) 

3. New Introductory Lectures on Psycho-Analysis Ch 31 Freud 
Hogarth Press (1933) 

4 Dissertation on the Nature of Virtue Collected Works 

3 The Relation of Complex and Sentiment Brtt Journ of Psy 
Vol 5 The Foundations of Character A F Shand Macmillan 

(1914) 

6 A Neglected Complex Bousfield Kegan Paul (1924) 

7 Introductory Lectures on Psycho-Analysts Ch 6, p 90 Freud 
Allen & Unwin {1922) 

8 The Neurotic Constitution Adler Kegan Paul (1921) Indi- 
vidual Psychology Adler Int Lib Psych (1924) 

g, Childhood's Pears Morton Duckworth {1925) 

A study by a head master illustrated by cases of his own pupils 
fc He calls the complex ' inferiority — fear-complex ' 

ro The Neurotic Constitution Introd p. xu 

11 Introductory Lectures on Psycho-Analysis, p 298 Freud has 
another Principle called the Reality Principle See his Collected 
Papers, Vol 2 (1924) 

12 Three Coni nhutions to the Theory of Sex Freud Nervous and 
Mental Disease Publishing Co Washmgton 2nd ed (1920) 

13. Youth and the Race Edited by Marchant Kegan Paul 
(1923) This consists of the evidence given before the National Birth 
Rate Commission 
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14, TA* Neurotic Constitution, p. 31 fi. 

IS Three Contributions, etc, p 62 

16. Op cit , p 55 

17. A Critical examination of Psycho-Analysis Ch. 7 Allen & 
Unwin 

^ A clever examination of the subject Should be read by everybody 
who has been infected by the doctrmes The principles are examined 
in a light and witty style but very acutely. 

18 Papers on Psycho-Analysis E Jones. Baillifere Tindall & 
Cox (1913) See the chapter on Psycho-Analysis and Education which 
IS simply a restatement of Freud's views 

19 Psychology of Sex. Ch 3 Havelock Ellis Heinemann 
(1933) A mine of information m condensed form 

20 Child Psychology Rasmussen. Gyldendal See vol 2 The 
Kmdergarten Child 

21 See Wohlgemuth, op cit„ ch 7, for parts of this analysis. 

22 Elvers Op cit Chs 15 and 16 

23. Bousfleld Op cit Ch 3. 

24 Youth and the Race Dr Sibly's evidence, p 183 Dr Rivers 
also gave evidence and referred, apparently with approval to the doc- 
trine of infantile sexuahty, adding that he knew nothing about it from 
his own experience 

25. Psychology of Sex Ch 3. Havelock Ellis. Heinemann (1933). 

26 Education and Biology. Ch 3 J A Lauwerys Sands & Co. 
Contains some useful suggestions. 

27. Youth and the Race Evidence of the head master of Charter- 
house. 

Note.~l have not referred to the minor psycho-analysts since they 
simply deal with detail and add nothmg to our general knowledge. 


CHAPTER XI 

.ESTHETIC APPRECIATION 

I Accuracy in Representational Art. T. E. Dickson. Brit, Journ 
of Ed Psy Vol. 3 (1933) 

2. B. Russell. Mysticism and Logic Ch 4. Longmans 

3. J. W. Adamson. Short history of Ed Camb. Univ. Press Ch. i 

4. Croce The Essence of Esthetic, transl by Amslie Heinemann 
(1921) 

5 The Place of Music among the Arts Sir Henry Hadow. Oxford 
Univ. Press {i933). 

6. Principles of Literary Criticism. Chs. 7 and 8 I. A. Richards. 
Int. Lib. Psych (1934). 

7. Beauty and other Forms of Value S Alexander. Macmillan 

(1933) 

8. The Name and Nature of Poetry A. E. Housman. Camb. 
Univ. Press 

9 Art and Common Sense. S C. Kaines Smith Medici Society 
(1932) 
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10. Br^al. Semantics, trans. by Cust Hememann (1900). The 
King’s English. Clarendon Press The Meaning of Meaning Chs 
9 and 10. Ogden and Richards. Int Lib Psych (1923) 

Seeing that the use of language is the most dictmctive human 
characteristic it is a matter of wonder that Semantics is not more widely 
studied by psychologists 

11. A happy translation of the Ger Einfuhlung 

12. Preface to 2nd ed Lyrical Ballads (1800). *■ 

13 Poems of Coleridge, ed. by E H Coleridge, p 503. Oxford 
Univ. Press (1912) 

14 Analytical Psychology Chs ii and 14 Jung. {1917.) 
Also Psychological Types Int Lib. Psych (1924). 

15. Bnt Journ of Psy Vols 2 and 3 Arts by Bullough 
Vol 7 Art by Myers and Valentine Vol 13 Art by Myers 

16. ThePlaceof Music among the Arts Sir Henry Hadow Oxford 
Univ. Press (1923) 

17 The Name and Nature of Poetry A E Housman Camb 
Univ Press (1933) 

18 Florentinische Nachte Page after page of Ch i is a detailed 
series of romantic pictures mduced by music 

19 L'Art Ch 2 Rodin Grasset Pans (1924) 

20. Op. at 

21, After Strange Gods T. S Eliot Faber & Faber 

22 Psychical Distance, etc Bullough Bnt Joum of Psy Vol 5 

23. The Play Way H Caldwell Cook. Hememann 

24. See the chapter on Mental Imagery. 

25. The Gentle Art of Making Enemies, by Whistler 

26 As Lamborn in the Rudiments of Cntiasm. Ch. 9. Clarendon 
Press (1916) This is the sole objection to an otherwise suggestive 
and admirable book 

27 Victorian Poetry Pt 2, ch 3. J. Dnnkwater Hodder & 
Stoughton (1923) • 

28. Principles of Literary Criticism Ch. 10. I. A. Richards 
Kegan Paul (1934) 

29 Indiv. Difis m listening to music. Bnt Journ. of Psy. Vol. 
13 (1922) 

30 The Music of Life. C. T Smith P S Kmg & Son (i9i9)' 

31. Pubhshed by the Gramophone Co, 363 Oxford St, W, 

32 Lamborn Op. cit See also Perse Playbooks Heffer (Cam- 
bridge) 

33 See chapter on Mental Imagery 

34 The Nature of Rhythmic expenence Isaacs Psy Review 
Vol 27 (1920) 

33 See the Play Way H Caldwell Cook 

36. Rhythm, Music and Education Dalcroze Chatto & Windus 
{1921) Also an art m Psyche Vol 5, p 121 

Reference may also be made to Some exps on Esthetics Feasey, 
Bnt. Journ of Psy., Vol 12, and an art by Wheeler m Vol 13 

On the subject of Rhythm in nature see Life Ch 12. Shipley, 
Camb Univ. Press. 
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An excellent account of sesthetic theory Is to be found in The 
Beauhful, by H R Marshall Macmillan (1924). More recently the 
field has been covered by Richards m Pnnctples of Literary Criticism 
Int. Lib Psych (1925). 

37. Recent Developments m School Music. B of Ed Pamphlet 95. 
H M. Stationary Office 

-1^ 38 Effect of Creative Work on iEsthetic Appreciation K. B 
Leopold Bnt Journ. of Ed. Psy. Vol. 3 {1933) 

39. The Criterion of Accuracy in Representational Art T E. 
Dickson. Bnt. Journ of Ed. Psy. Vol 3 (1933) ■ 

40 Training of Taste in Arts and Crafts. Littlejohns and Need- 
ham Pitman (1933) 


CHAPTER XII 
MENTAL TESTS--I 

The study of mental tests should begin with the various articles in 
V Annie Psychologique. See especially 

A propos de la mesure de Tintelhgence. Bmet (1905) 

M6thodes nouvelles pour faire le diagnostic diffdrentiel, etc Bmet 
and Simon (1905). 

Led^veloppementdel’mt chezlesenfants Binet and Simon (1908) 

Nouvelles recherches sur la mesure du niveau intelleotuel, etc 
Bmet (1911). 

L'echelle mdtrique de Tintelhgence, etc Saffiotti (1912), Deals 
with a novel method of markmg the tests ' 

1 Montessori and her Inspirers Pynne Longmans (1924). 

2 Education as a Science, p 16. Bam, 5th ed. (1885). 

3 Inquiries into Human Faculty. Everyman Series, Dent. 

4. Psychological Method of Testing. W Stern Warwick & 
York (1914) 

5. The term ‘ mental ratio ' is preferable to Intelligence Quotient 
(I.Q ) since the latter presupposes that the tests measure Intelligence 
but the name has become universally adopted 

6 The Mental Age Concept L L Thurstone. Psy. Review 
Vol, 33 (1926). 

7. Measurement of Intelligence L. M. Terman. Harrap (1916) 

8. Both published by P S. King & Son (London) Useful biblio- 
graphies are given. 

9. A point scale for measuring mental abihty. Yerkes and Foster, 
Warwick & York (Baltimore), 1923. 

10 Resultsof Re-tests by means of the Bmet Scale. Wallin, Journ, 
of Ed. Psy. Vol. 12 (1921) Same journal Vol. 14 (1923), p 231 

11. Additional Re-tests by Stanford Revision Garrison Journ, of 

Ed. Psy. Vol. 13 (1922) * 

12. Constancy of the Intelligence Quotient. Gray and Marsden 
Brit. Journ. of Psy. Vols 13 and is (1923 and 1925). 

13. I have omitted dec. points m this and later cases owmg to their 
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doubtful value. See Notes on luterpretation of Correlation Measures 
Hamilton. Fomm of Ed. Vol. 2 (1924) 

14. Constancy of the Stanford-Bmet I Q , etc Journ. of Ed Psy 
Vol 12 (1921) 

15. Journ of Ed. Psy Vol 14 (1923), p 247 Art by Henmon 
and Burns. 

x6. Constancy of the I.Q. C. L Nemzek Psychological Bulletin 
Vol. 30 (1933). This sums up all the preceding work ■' 

17. The limit of the growth of mt. P W BaUard Bnt. Journ. of 
Psy Vol. 12. 

18 Investigation of group int. tests Dobson Bnt Journ of 
Psy. Vol. 15 (1924) 

19 Psychological Tests of Educable Capacity HM Stationery 
Office (London, 1924.) Gives a bibhography 

20 I have tried the same group tests on 28 Cambridge graduates 
and the average mark was 161 

21 Interpretation and Apphcation of I Q Freeman Journ. of 
Ed Psy Vol. 12 Growth of Int and the I Q Same vol Art. by 
Peterson. Rate of Mental Growth. Brooks. Vol 12. 

22 A method of scaling psy and ed tests Thurstone Journ of 
Ed Psy Vol 16 (1925) Improvement m Int scores from 13 to 19 
Thorndike. Vol 17 (1926) The Mental Growth Curve Thurstone 
and Ackerson Vol. 20 (1929). Analysis of a complex of statistical 
variables, etc H Hotellmg. Vol 24 (1933). 

23 The growth and variability of mtelligence Richardson and 
Stokes Bnt. Journ of Psy Monograph Supplement XVIII 

24 On the inadequacy of the partial correlation techmque. Burks 
Journ of Ed. Psy. Vol 17 {1926) 

25, Mental and Scholastic Tests among Retarded Children Gordon, 
Board of Ed pamphlet No 44. H.M Stationery Office 

26 Social and Geog Distribution of Int , etc. Duff and Thomson 
Bnt. Journ. of Psy Vol 14 (1923). 

27. Intelligence of Scottish Children Univ. of London Press (i933) 

28 Mental Tests in the American Army Yoakum and Yerkes 
Sidgwick & Jackson (1920) 

29. An Apphcation of American Army tests Bowie Bnt. 
Journ. of Psy. Vol 13 (1923) 

30 The Northumberland Mental Tests Thomson. Bnt Journ 
of Psy, Vol 12 (1921) 

31 Pub. by Hodder & Stoughton (1922) 

32. Mental Tests for Selection of Univ. Students. Rogers. Bnt 
Journ. of Psy. Vol, 15 (1925) 

33 Comparison of certain Int Scales Wilson Bnt Journ of 
Psy. Vol 15 (1924) The other tests were Terman’s, Otis, National 
and Simplex 

34 Reliability of Rankings by Group Tests, etc Geyer Journ 
of Ed Psy. Vol. 13 (1922) 

35 Some of the best will be found m Burt's Mental and Scholastic 
Teste. A full account of then use for diagnostic purposes is given in 
The Year Book of Education Evans Bros, (i935) 
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36 A Measure of Ini C. Spearman Methuen (1925) 

37 Child Psychology. Vol 2 Rasmussen Gyldendal 
38. Psy. Tests of Educable Capacity, p, 229 

The following should also be consulted 

Education and World Citizenship Maxwell Garnett Camb Uaiv 
Press. Proceedings of Vllth International Congress of Psyohologj 
^1924) Camb Univ, Press. Communications on Nature of IntelH 
gence, and Conception of Nervous and Mental Energy 


CHAPTER XIII 
MENTAL TESTS— II 

1 Int. and its Measurement fourn. of Ed, Psy. Vol. 12 (1921), 

2 General v Group factors in Mental ability, Thomson Psy. 
Remew (1920) 

General Int. Objectively Determined Spearman Amer, fourn. 
of Psy (1904 ) 

Essentials of Mental Measurement, Brown and Thomson. Camb 
Univ Press (1921) 

Manifold theories of the two factors Spearman Psy Remea 
(1920). 

3 The Two-Factor Theory, etc. C. Spearman Srit. fourn oj 
Ed, Psy Vol. 1 (1931) 

4 Multiple Factors v. Two Factors. R. C. Tryon Psy Review, 
Vol 39 (1932) gives a succinct proof of the method. 

5 Multiple Factors v. Two Factors R C. Tryon Psy Review. 
Vol. 39 (1932) 

6. Nature of Intelligence Ch r Macmillan (1923). 

7. Abilities of Man. Ch 9. Macmillan 

8 . The Theory of Two-Factors, etc. Bnt fourn of Ed Psy. Vol. i 

(1931). 

9. On the Nature of Spearman's General Factor Character and 
Personality Vol. 3 (1934) 

10 Crossroads in the Mind of Man. T L Kelley Stanford 
Univ Press (1928). 

xi. T. L. Kelley op at Ch. 2 

The quotation is slightly altered verbally, to make the point clear. 

12. The Measurement of Intelligence 'Teachers' College Colum- 
bia Univ Press. 

13. Present-day Theories of Intellectual Factors. LI. Wynn Jones. 
Brit, fourn of Ed Psy Vol. 3 (1933). 

14 Use of Performance Tests, etc Industrial Fatigue Research 
Board. H.M Stationery Ofhce. Report 53 (1932) 

15 Use of Performance Tests, etc 

16. Manual Shill, etc J W. Cox Camb Univ Press (1934). 

17 Predictive Value of Int Tests for Secondary Education. J. W, 
Collier Brit, four, of Ed. Psy. Vol 3 (1933). 
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18. The Individual Delinquent W Healy. Tittle, Brown & Co. 
(1920). 

19 Child Guidance Climes. G. J Stevenson and J Smith. Oxford 
Univ. Press (1934) 

20. Report of the Director (1933), to be obtained from the Secretary, 
Woburn House, W C i 

21. Report 5 (1934). isswed by the Institute, Aldwych House, • 

W.C.2 ^ 

22. Methods of Choosing a Career. E. M Earle Harrap (1931) 

23. Contribution to the Problems of Vocational Guidance Report 
of Nat Inst, of Industrial Psy 

The mathematical treatment of the two-factor and sampling 
theories is dealt wiUi in the followug rcfcieiice-> ) Meeltie (1929) 
Proc Roy Roc Ld , vol 49, E B WiNon (1928), iVi-- Ra* Acad Sc, 
vol 14, 11 'I' H Piaggio (193 J and ifjji). Z#n,' l.tvrn fhy , vols. 34 
and 23, W Hrown (1933), /'h'' }oir,i Psy , vol 23 , T O Irwin 
(193-’. 33. 33). J I''y, vols 22, 23, 2j 

A complete account of the different varieties of mental tests and 
their applications is given m The Year Book of JEducation (1935) Section 
III Evans Brothers Ltd., Russell Square, London 
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Ability, defined, 56 
' — and attainments, 350 

— independent of imagery, 109 

— mhentance of, 55 

— and maturity, 329 
Abstiact V. sensory processes, 376 
Aclnevement, quotient, 332 
Acquired chaiacters, inheritance 

of. 45 

Acquired impulses, 140 
Acquired meaning, 81 
Activity, vital v mechanical, 147 
Adamson, J W , on mental train- 
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Coeffiaent of association, 52 
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ciation, 308 

Correlation, due to heterogeneity, 
39S 

— meaning of, 381 

— between siblings, 33 

— of fathers’ and sons’ degrees, 34 

— coefficient, danger of using, 36a 
errois m, 386 

formula of, 383 

Cox, J W., on manual skill, 401 
Craftsmanship, 281 
Creative work, in colleges, 316 
Croce, B., on art, 282 
Crowd psychology, 223 
Cumulative record foi vocational 
guidance, 414 

Dames, Walford, on melody mak- 
ing, 308 

Deaf-mutes, education of, 59 
Decibels or units of loudness, 69 
Defective vision, due to town life, 
65 



INDEX 


435 


Defectives, training of, 6o 
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correlation, 386, 388 
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Psycho-analytic psychology, mis- 
take of, 261 

Psychological memory, 169 
Psytdio-neuroses, their origin, 269 
Purpose, m habit formation, 146 
Pyke, R L„ on legibility, 72 

Quintilian, on memory, 6, 189 

Raglan, Lord, on paternal instmct, 
165 
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Stokes, C. W., absolute scale of 

mtelligence, 347 

Stout, G. F., apprehension of total 
configurations, 8r 

— on association, 22 
Structure theory of mind, 13 
Subconscious processes, 379 
Subject-object relation, 378 
Subjective activity, 92 

— has only one form, 2xr 

— or voluntary attention, 85 , 

Subjective or physiological atti- 
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Telepathy-complex, 236 
Temperamental tests, 409 
Temm, L. M , Bmet-Stanford 
tests, 332 

— distribution of intelligence, 354 
Terminology, its uses, 100 
Tests, of mechanical aptitude, 400 
Tetrad differences, 386 

Tetrad equations, 381 
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cnminating ’ — Journal of Education 
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combination has enabled him to set forth clearly and sufficiently complelely 
to give the general readei a fair all-round grasp of his subject ’ — Discovery 

Individual Psychology. By Alfred Adler Second edition, 
i8s net 
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simple and comprehensive mental phenomena when correctly imdei stood 
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subject’s superioiity ’ — Discovery 

The Philosophy of ‘As If’. By Hans Vaihingcr .Second 
edition, 25s. net. 

‘ The most important contribution to philosophical litciatiire m a t|uaitcr 
of a century Briefly, Vaihinger amasses evidence to prove that we can 
arrive at theories which woik pretty well by " consciously false assump- 
tions ” We know that these fictions in no way 1 eflect 1 cahty, but wo treat 
them as if they did. Among such fictions are • the average man, fieedom, 
God, empty space, matter, the atom, infinity '■ — Spectator 

Speculations : Essays on Humanism and the Philosophy ol Art. 
By T. E Hulme Edited by Herbert Read Frontispiece and 
Foreword by Jacob Efstein. los. 6d. net. 

' With its pecuhar merits, this book is most unlikely to moot with the 
slightest comprehension from the usual reviewer. Hulme was known as a 
brilhant talker, a biilliant amateur of metaphysics, and the author of two 
or three of the most beautiful short poems in the language In this volume 
he appears as the forerunner of a new attitude of mind ' — Criterion 

The Nature of Intelligence. By L. L. Thur stone, Professor 
of Psychology in the University of Chicago. los. 6d. net. 

‘ Prof Thurstone distinguishes tliree views of the nature of intelligence, 
the Academic, the Psycho-analytic, the Bohavioiiust Against these 
views, he expounds his thesis that consciousness is unfinishoil action lIis 
book IS of the first importance. All who make use of mental tests will do 
well to come to terms with lus theory,' — Times Literary Supplement 

Telepathy and Clairvoyance, By Rudolf Tischner. Preface 
by E. f. Dingwall. With 20 illustrations, los. 6d. net. 

‘ Such investigations may now expect to receive the grave attention of 
modern leaders They will find the material here collected of gieat value 
and interest The chief Interest of Uio book hes in the experiments it 
records, and we think that those will persuade any leader fiee fiom violent 
prepossessions that tlie present state of the evidence necess’itatos at least 
an open mind regarding their possibility.’ — Times Literary Supplement. 
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The Growth of the Mind : an Introduction to Child Psychology. 
By K. Koffka, Professor in the University of Giessen. Fifth 
edition, revised and reset, 15s. net. 

‘ His book is extremeiy interesting, and it is to be hoped that it will be 
widely read.’ — Times Literary Supplement. Leonard Woolf, reviewing this 
book and the following one in the Nation, writes : ' Every serious student 
of psychology ought to read it [The Apes'], and he should supplement it by 
reading The Growth of the Mind, for Professor Koffkajoins up the results of 
Kohler’s observations with the results of the study of child-psychology.’ 

The Mentality of Apes. By Professor W. Koehler, of Berlin 
University. Third edition, with 28 illustrations, los. 6d. net. 

' May fairly be said to mark a turning-point in the history of psychology. 
The book is both in substance and form an altogether admirable piece of 
work. It is of absorbing interest to the psychologist, and hardly less to the 
layman. His work will always be regarded as a classic in its kind and a 
model for future studies.’ — Times Literary Supplement. 

The Psychology of Religious Mysticism. By Professor James 
H. Leuba. Second edition, 15s. net. 

' Based upon solid research.’ — Times Literary Sitpplement. ‘ The book is 
fascinating and stimulating even to those who do not agree with it, and it 
is scholarly as well as scientific.’ — Review of Reviews. ‘ The most success- 
ful attempt in the English language to penetrate to the heart of 
mysticism.’ — New York Nation. 

The Psychology of a Musical Prodigy. By G. Revest, Director 
of the Psychological Laboratory, Anosterdam. los. 6d. net. 

‘ For the first time we have a scientific report on the development of a 
musical genius. Instead of being dependent on the vaguely marvellous 
report of adoring relatives, we enter the more satisfying atmosphere of 
precise tests. That Erwin is a musical genius, nobody who reads this 
book will doubt,’ — Times Literary Supplement. 

Principles of Literary Criticism. By LA. Richards, Fellow of 
Magdalene College, Cambridge, and Professor of English at 
Peking University. Fifth edition, los. 6d. net. 

' An important contribution to the rehabilitation of English criticism — 
perhaps because of its sustained scientific nature, the most important 
contribution yet made, Mr. Richards begins witli an account of the present 
chaos of critical theories and follows with an analysis of the fallacy in 
modern aesthetics.’ — Criterion. 

The Metaphysical Foundations of Modern Science, By 
Professor Edwin A . Burtt. 14s. net. 

‘ This book deals with a profoundly interesting subject. The critical portion 
is admirable.’ — Bertrand Russell, in Nation. ‘A history of the origin and 
development of what was, until recently, the metaph5rsic generally asso- 
■ dated with the scientific outlook. . . . quite admirably done.’— 

Times Literary Supplement. 

The Psychology of Time. By Mary Sturt, M.A. 7s. 6d. net. 

' An interesting book, typical of the work of the younger psychologists of 
to-day. The clear, concise style of writing adds greatly to the pleasure 
of the reader,’ — fournal of Education. 
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University of Maiburg. With 31 plates, 155. net. 

‘ His contributions to psychiatiy are piactically unknown in this country, 
and we therefore welcome a translation of Ins notable work The problem 
considered is the relation between human foim and human nature 
Sucu reseaiches must be regaxded as of fundamental impoitance We 
thoroughly recommend this volume ' — British Medical Journal 

The P^chology of Emotion : Morbid and Normal. By 
John T. MacCurdy, M D. 25s. net 

' Theie are two reasons in particular for welcoming this book First, it is 
by a psychiatrist who takes general psychology seriously Secondly, the 
author presents his evidence as well as his conclusions This is distinctly 
a book which should be read by all inteiested in psychology Its subject 
is impoitant and the treatment interesting.’ — Manchester Guardian 

Problems of Personality : Essays m honour of Morton Prince. 

Edited hy A A. Roback, Ph D Second edition, iSs. net. 

' Hero wo have collected together samples of the work of a great many of 
the leading thinkers on the subjects which may be expected to throw light 
on tlie problem of Personality Some such survey is always a tremendous 
help m the study of any subject Taken all together, the book is full of 
interest ’ — New Statesman 

The Mind and its Place in Nature. By C. D. Broad, Lttt.D., 
Lecturer in Philosophy at Trinity College, Cambridge. Second 
impression. i6s. net. 

' Quito the best book that l)r Broad has yet given us, and one of the most 
important contributions to philosophy made in lecent times ’ — 'J'lmes 
Literary Supplement ' Full of accurate thought and useful distinctions 
and on this ground it deserves to be read by all serious students ' — Bertrand 
Russell, in Nation 

Colour-Blindness. By Mary Colhns, M A., Ph.D Introduc- 
tion by Dr. James Drever With a coloured plate, 12s. 6d. net. 

‘ Her book is woithy of high praise as a painstaking, honest, well- written 
endeavour, based upon extensive reading and close ongin.il investigation, 
to deal with colour-vision, mainly fiom the point of view of the psychologist. 
We believe that the book will commend itself to everyone mleie.sted in 
the subject ’ — Times Literary Supplement. 

The History of Materialism. ByE A. Lange. New edition in 
one volume, with an Introduction by Bertrand Russell, F.R.S. 
15s. net 

‘ An immense and valuable work.' — Spectator. ‘ A monumental work of 
the highest value to all who wish to know what has been said by advocates 
of Mateiiahsm, and why philosophers have in the mam remained uncon- 
vinced ’ — From the Introduction. 

Psyche : the Cult of Souls and the Belief in Immortality among 
the Greeks. By Erwin Rohde. 25s. net. 

' The production of an admirably exact and unusually readable translation 
of Rohde's groat book is an event on which all concerned are to bo con- 
gratulated It 13 in the truest sense a classic, to which all future scholars 
must turn if they would Icain how to see the inward significance of primitive 
cults.' — Daily News 
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Educational Psychology. By Charles Fox, Lecturer on 
Education in the University of Cambridge Fourth edition, 
revised and reset, los 6d net. 

‘ A woxthy addition to a series of outstanding ment ’ — Lancet ' Certainly 
one of the best books of its kind ‘—Observer ' An extremely able book, 
not only useful, but oiigmal ’ — Journal of Education , 

Emotion and Insanity. By 5 Thalbitzer, Chief of the Medical 
Staff, Copenhagen Asylum. Preface by Professor H Hdffdtng. 
7s, 6d net 

' Whatever the view taken of this fascinating explanation, there is one plea 
in this book which must be whole-heartedly endorsed, that psychiatric 
research should receive much more consideration in the effoit to determine 
the nature of normal mental processes ’ — Nature 

Personality. By R G. Gordon, M D , D Sc. Second impres- 
sion. los. 6d. net. 

' The book is, in short, a veiy useful cntical discussion of the most important 
modern woik bearing on the mind-body problem, the whole kmt together 
by a philosophy at least as pionjising as any of those now current,’ — Times 
Literary Supplement ' A significant contnbution to the study of 
personahty ' — British Medical Journal, 

Biological Memory. By Eugenio Rignano, Professor of 
Philosophy in the University of Milan los. 6d. net. 

' Professor Rignano's book may prove to have an important beanng on the 
whole mechanist- vitahst controversy He has endeavoured to give meaning 
to the special property of "hvingness ” The author works out his theory 
with groat vigour and ingenmty, and the book deserves the earnest atten- 
tion of students of biology ’ — Spectator 

Comparative Philosophy. By Paul Masson-Oursel Intro- 
duction by F. G Crookshank, M.D., FRCP. los. 6d. net 
‘ He is an authority on Indian and Chinese philosophy, and in this book 
ho develops the idea that philosophy should be studied as a senes of natural 
events by means of a companson of its development m various countnes 
and environments ’ — Times Literary Supplement 

The Language and Thought of the Child. By Jean Piaget, 
Professor at the University of Geneva Preface by Professor 
E. ClaparMe. los 6d. net. 

' A very inteiesling book Everyone interested in psychology, education, 
or the ai t of thought should read it. The results are surpnsmg, but perhaps 
the most surprising thing is how extraordmanly little was previously known 
of the way in which children think ’ — Nation 

Crime and Custom in Savage Society. By B. Malinowski, 
Professor of Anthropology m the University of London. 
With 6 plates, 5s. net 

‘ A hook of great interest to any intelhgent reader ' — Sunday Times 
' Thisstimulaimg essay on pnimtivejunsprudence ' — Nature ' Inbrmgmg 
out the fact that tact, adaptability, and intelhgent self-interest are not 
confined to the civilized races, the author of this interesting study has 
rendered a useful service to the humanizing of the science of man —New 
Statesman 
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Psychology and Ethnology. By W. H. R. Rivers, M.D.,LiU.D., 
F.R.S. Preface by G. Elliot Smith, F.R.S. 15s. net. 

' This notice in no way exhausts the treasures that are to be found in this 
volume, which really requires long and detailed study. We congratulate 
the editor on producing it. It is a worthy monument to a great man.’ — 
Saiuvdpy Review. ' Everything he has written concerning anthropology is 
of interest to serious students.’ — Times Literary Supplement. 

Theoretical Biology. By /. von Uexkiill. i8s. net. 

' It is not easy to give a critical account of this important book. Partly 
because of its ambitious scope, that of re-setting biological formulations 
in a new synthesis, partly because there is an abundant use of new terms. 
Thirdly, the author’s arguments are so radically important that they cannot 
justly be dealt with in brief compass. No one can read the book without 
feeling the thrill of an unusually acute mind.' — J. Arthur Thomson, in 
Journal of Philosophical Studies. 

Thought and the Brain. By Henri Pieron, Professor at the 
College de France. 12s. 6d. net. 

' A very valuable summary' of recent investigations into the structure and 
working of the nervous system. He is prodigal of facts, but sparing of 
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vivid idea of the intricacy and subtlety of the mechanism by which the 
human animal co-ordinates its impressions of the outside world. ' — Times 
Literary Supplement, 

Sex and Repression in Savage Society. By B. Malinowski, 
Professor of Anthropology in the University of London, 
los. 6d. net. 

' This work is a most important contribution to anthropology and 
psychology, and it will be long before our text-books are brought up to the 
standard which is henceforth indispensable.’ — Saturday Revietv. 

Social Life in the Animal World. By F. Alverdes, Professor 
of Zoology in the University of Marburg. los. 6d. net. 

‘ Most interesting and useful. He has collected a wealth of evidence on grouj) 
psychology.’ — Manchester Guardian. ' Can legitimately be compared with 
KShler’s Mentality of Apes.’ — Ration. ‘ We have learnt a great deal from 
his lucid analysis of the springs of animal behaviour.’ — Sahtrday Review, 

The Psychology of Character. By. A. A. Rohack, Ph.D. 
Third edition, 21s. net. 

' He gives a most complete and admirable historical survey of the study of 
character, with an account of all the methods of approach and schools of 
thought. Its comprehensiveness is little short of a miracle ; but Dr. 
Roback writes clearly and well ; his book is as interesting as it is erudite.' — 
New Statesman. 

The Social Basis of Consciousness. By Trigant Burrow, 
M.D., Ph.D. I2S. 6d. net, 

' a most important book. He is not merely revolting agaimst the schema- 
tism of Freud and his pupils. He brings something of very great hope for 
the solution of human incompatibilities. Psycho-analysis already attacks 
problems of culture, religion, politics. But Dr. Burrow's book seems to 
promise a wider outlook upon our common life.' — Netv Statesman. 
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The Effects of Music. Edited by Max Schoen. 15s net 
' The results of such studies as this confirm the observations of experience, 
and enable ns to hold with much greater confidence views about such things 
as the durability of good music compared with bad '—Times Literary 
Supplement, The facts marshalled are of interest to all music-lovers, and 
particularly so to musicians ’ — Musical Mirror 

The Analysis of Matter. By Bertrand Russell, F RS. 21s. 
net. 

'Of the first importance not only for philosophers and physicists but for 
the general reader too The first of its three parts supphes a statement 
ana interpretation of the doctrine of relativity and of the quantum theory, 
done with his habitual uncanny lucidity (and humour), as is indeed the 
rest of the book ' — Manchester Guardian * His present brilhant book is 
candid and stimulating and. for both its subject and its treatment, one of 
the best that Mr Russell has given us * — T%mes Literary Supplement 

Political Pluralism : a Study in Modem Political Theory. By 
K. C. Hsiao, los. 6d. net. 

' Ho deals with the whole of the literature, considers Gierke, Duguit, 
Krabbe, Cole, the Webbs, and Laski, and leviews the relation of pluralistic 
thought to representative government, philosophy, law, and international 
relations There is no doubt that he has a grasp of his snbj ect and breadth 
of view ' — Yorkshire Post ‘ This is a very interesting book ’ — Mind 

The Neurotic Personality. By R. G Gordon, M D , D Sc , 
F R.C.P.Ed, los. 6d. net. 

' Such knowledge as we have on the subject, coupled with well-founded 
speculation and presented with clanty and judgment, is offered to the 
reader in this interesting book ’ — Times Literary Supplement ' A most 
excellent book, m which he pleads strongly for a rational viewpoint towards 
the psychoneuroses ' — Nature 

Problems in Psychopathology. By T. W. Mitchell, M,D. 
9s. net. 

' A masterly and reasoned summary of Freud’s contribution to psychology 
He writes temperately on a controversial subject ’ — Birmingham Post 
‘ When Dr Mitchell writes anything we expect a bnlhant efiort, and we are 
not disappointed in this series of lectures ’ — Nature 

Religious Conversion. By Sante de Sanctis, Professor of 
Psychology in the University of Rome. 12s 6d net 

' He writes purely as a psychologist, excluding all lehgious and metaphysical 
assumptions This being clearly understood, his astonishingly well- 
documented book will be found of great value ahke by those who do, and 
those who do not, share his view of the psychic factors at work in conversion ' 
Daily News 

Judgment and Reasoning in the Child, By Jean Piaget, 

’ Professor at the University of Geneva los 6d net 

‘ His new book is further evidence of his cautious and .interestmg work 
We recommend it to every student of child mentahty ’ — Spectator ' A 
minute investigation of the mental processes of early childhood Dr Piaget 
seems to us to underrate the importance of his investigations He makes 
some original contributions to logic ’ — Times Literary Supplement 
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Dialectic By Mortimer J. Adler, Lecturer in Psychology, 
Columbia University los 6d net. 

' It concerns itself with an analysis of the logical piocess involved in 
ordinary conversation when a conflict of opinion arises Tins enquiry into 
the essential implications of everyday discussion is of keen interest.’ — 
Birmingham Po'si 

Possibility. By Scott Buchanan los. 6d. net 

' This is an essay in philosophy, remarkably well written and attractive 
Various sorts of possibility, scientific, imaginative, and " absolute ” are 
distinguished In the course of arriving at Ins conclusion the author makes 
many challenging statements which produce a book that many will find 
well worth reading ’ — British Journal of Psychology 

The Technique of Controversy. By Boris B. Bogoslovsky. 
I2S 6d. net 

' We can only say that, in comparison with the orthodox treatise on logic, 
this book malres really profitable and oven fascinating reading It is 
fresh and stimulating, and is in every lespoct worthy of a jilace m the 
important senes to which it belongs ’ — Journal of Educaiion 

The Symbolic Process, and its Integration in Children. By 
John F. Markey, Ph.D. los. 6d net. 

' He has collected an interesting series ot statistics on such points as the 
composition of the childish vocabulary at vaiious ages, the prevalence of 
personal pronouns, and so on His merit is that ho insists throughout 
on tlie social character of the " symbolic process ” ’ — Times Literary 
Supplement, 

The Social Insects : their Origin and Evolution. By Wtlham 
Morton Wheeler, Professorof Entomology atHarvardUniversity. 
With 48 plates, 21s. net. 

‘ We have read no book [on the subject] which is up to the standard of 
excellence achieved here ’ — Field ' The whole book is so ciowded with 
biological facts, satisfying deductions, and philosophic comparisons that 
it commands attention, and an excellent index renders it a valuable book 
of reference ’ — Manchester Guardian. 

How Animals Find Their Way About. By E. Rabaud, Pro- 
fessor of Experimental Biology in the University of Paris, 
With diagrams, 7s. 6d. net. 

‘ A charming essay on one of the most interesting problems in animal 
psychology ' — Journal of Philosophical Studies, ' No biologist 01 p.sychol- 
ogist can afford to ignore the critically examined experiments which ho 
describes in this book. It is an honest attempt to explain mystones, and 
as such has great value.' — Manchester Guardian 

Plato’s Theory of Ethics : a Study of the Moral Criterion and 
the Highest Good. By Professor R. C. Lodge. 21s. net. 

‘ A long and systematic treatise covering practically the whole range of 
Plato’s philosophical Ihonght, which yet owes little to linguistic exegesis, 
constitutes a remarkable achievement It would bo difficult to conceive 
of a work which, within the same compass, would demonstrate more clearly 
that there is an organic whole justly known as Platonism which is internally 
coherent and eternally valuable,' — Times Literary Supplement. 
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Contributions to Analytical Psychology. By C. G. June 
Dr Med. , Zurich, author of ‘ Psychological Types ’ Translated 
by H G. and Cary F. Baynes i8s net 

' Taken as a wliole, the book is extremely important and -will further 
consolidate his leputation as the most purely bnlhant mvestigator that the 
psycho-analytical movement has produced ’ — Times Literary Supplement 

An Historical Introduction to Modern Psychology. By 
Gardner Murphy, Ph.D. Fourth Edition, 21s net. 

‘ That Dr, Murphy should have been able to handle this mass of material 
in an easy and attractive way is a considerable achievement He has read 
widely and accurately, but his erudition is no burden to him His 
summaries are always lively and acute ’ — Times Literary Supplement 

Emotions of Normal People. By Wilham Moulton Marston, 
Lecturer in Psychology in Columbia University. i8s. net. 

' He IS an Amencan psychologist and neurologist whose work is quite un- 
known m this country He has written an important and darmg book, a 
very stimulating book He has thrown down challenges which many may 
consider outrageous ' — Saturday Remew 

The Child’s Conception of the World. By Jean Piaget, 
Professor at the University at Geneva. 12s 6d, net. 

' The ohild-mind has been largely an untapped region Professor Piaget 
has made a serious and effective drive into this area, and has succeeded in 
marking in a considerable outline of the actual facts They are of interest 
to all who want to understand children We know of no other source from 
which the same insight can be obtained ’ — Manchester Guardian 

Colour and Colour Theories. By Christine Ladd-Franklin. 

With 9 coloured plates, 12s. 6d. net. 

' This IS a collection of the vaiious papers in which Mrs Ladd-Franklin has 
set out her theory of colour-vision — one of the best-known attempts to 
make a consistent story out of this tangle of mystenous phenomena Her 
theory is one of the most mgemous and comprehensive that has been put 
forward ’ — Times Literacy Supplement 

The Psychology of Philosophers. By Alexander Herzberg, 
Ph.D. los. 6d net. 

' It has been left for him. to expound the points in which the psychology 
[of philosophers] appears to differ both from that of I'homme moyen sensuel 
ancf from that of men of genius in other walks of life It may be admitted 
freely that he puts his case with engagmg candour ’ — Times Literary 
Supplement 

Creative Imagination : Studies in the Psychology of Literature. 

’ By June E. Downey, Professor of Psychology in the University 
of Wyoming. los. 6d net 

■ This IS an altogether delightful book. Her psychology is not pf the 
dissectmg-roora lyp® that destroys what it analyses The author’s own 
prose has a high literary quality, while she bnngs to her subject originality 
and breadth of view ' — Birmingham Post 
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The Art of Interrogation. By E. R. Hamilton, M.A., B Sc., 
Lecturer in Education, Umveisily College of North Wales 
Introduction by Professor C Spearman, F.R.S ys 6d. net 
‘ His practical advice is of the utmost possible value, and his book is to 
be ^recommended not only to teacheis but to all parents who take any 
interest m the education of their children It sots out first principles with 
lucidity and fairness, and is stimulating ’ — Saturday Review 

The Growth of Reason: a Study of Verbal Activity. By 
Frank Lonmer, Lecturer in Social Theory, Wellesley College 
los. 6d. net. 

' A valuable book in which the relation of social to organic factors in thought 
development is traced, the argument being that while animals may live 
well by instinct, and primitive communities by culture patterns, civihra- 
tion can live well only by symbols and logic ’ — Lancet, 

The Trauma of Birth. By Otto Rank los 6d net 

' His thesis asserts that the neurotic patient is still shrinking from the pain 
of his own birth. This motive of the birth trauma Dr Rank follows in many 
aspects, psychological, medical, and cultural He sees it as the root of 
religion, art, and philosophy There can be no doubt of the illumination 
which Dr Rank’s thesis can cast on the neurotic psyche ’ — Times Litetary 
Supplement 

Biological Principles. By J 11 . Woodger, B.Sc , Reader in 
Biology in the University of London 2is net. 

‘ The task Mr Woodger has undertaken must have been very difficult and 
laborious, but he may bo congratulated on the rc.suH ' — Manchester Guardian 
' No biologist who leally wishes to face fundamental problems should omit 
to read it.' — Nature 

Principles of Experimental Psychology. By H. Pu'ron, 
Professor at the College de France los. 6d net 
‘ Treating psychology as the science of reactions, Professor Pidron ranges 
over the whole field in a masterly rdsumd. We do not know of any general 
work on the subject which is so completely modern in its outlook A.s an 
introduction to the whole subject his book appears to ii.s very valuable ’ — 
Times Literary Supplement. 

The Statistical Method in Economics and Political Science 
Bj' P. Sargant Florence, M.A., PhD , Profc-ssoi of Commerce 
in the University of Birmingham. 25s, net. 

‘ It sums up the work of all the best authorities, but most of it is theaullioi’s 
own, IS fresh, original, stimulating, and written in that lucid style that one 
has been led to expect from him. Its breadth and thoioiigliness aie 
remarkable, for it is very much more than a mere toxl-book on .slatisLIcal 
method , ’ — N aiure . 

Human Speech. By Sir Richard Paget, Bt , F.Insl.P With 
numerous illustrations. 25s. net. 

‘ There is a unique fascination about a really original piece of research The 
process of detecting one of Nature’s secrets constitutes an adventure of the 
mind almost as thrilling to read as to experience It is such an adventure 
that Sir Richard Paget describes. The gist of the theory is that speech 
IS a gesture of the mouth, and more especially of the tongue. Wo feel that 
we can hardly praise it too highly.’— Times Literary Supplement 
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The Foundations of Geometry and Induction. By Jean 
Ntcod. Introduction by Bertrand Russell, F.RS 16s. net. 
' Anyone on first reading these two essays might be tempted to underrate 
thorn, but further study would show him his mistake, and convince him that 
the death of thoir author at the age of thirty has been a most serious I^ss 
to modern philosophy ' — Journal of Philosophical Studies ^ 

Pleasure and Instinct : a Study in the Psychology of Human 
Action 'Ey A. H.B Allen 12s 6d.net 
‘ An eminently clear and readable monograph on the much-discussed 
problem of the nature of pleasure and unpleasure Since this work 
amplifies some of the most important aspects of general psychology, the 
student will find it useful to read in conjunction ivith his text-book ’ — 
Bniish Medical Journal 


History of Chinese Political Thought, duung the early Tsin 
Period By Liang Cht-Chao. With 2 portraits, los. 6d. net. 


‘ For all his wide knowledge of non-Chinese political systems and the breadth 
of his own opinions, he remained at heart a Confucianist Amidst the 
drums and trumpets of the professional politicians, this great scholar’s 
exposition of the political foundations of the oldest civili/:ation in the world 
comes like the deep note of some ancient temple bell ’ — Times Literary 
Supplement 

Five Types of Ethical Theory. By C £> Broad, Litt D , 
Lecturer at Trinity College, Cambridge Second edition, i6s net 
‘ A book on ethics by Dr Broad is bound to be welcome to all lovers of clear 
thought There is no branch of philosophical study which stands more in 
need of the special gifts which mark all his wntmgs, great analytical acumen, 
eminent lucidity of thought and statement, serene detachment from 
irrelevant prejudices ’ — Mind. 

The Nature of Life. By Eugenio Rtgnano, Professor of 
Philosophy in the University of Milan 7s 6d. net 
' In this learned and arresting study he has elaborated the arguments of 
those biologists who have seen m the activities of the simplest organisms 
purposive movements inspired by trial and erroi and foreshadowing the 
reasoning powers of the higher animals and man It is this puiposiveness 
of life which distinguishes it from all the inorgamc processes —New 
Statesman 


The Mental Development of the Child. By Karl Buhler, 
Professor in the University of Vienna 8s. 6d net 
' He summarizes in a masterly way all that we have really learned so far 
about the mental development of the child Few psychologists show a 
judgment so cool and so free from the bias of preconceived theories He 

takes us with penetrating comments through the silly age, the chimpanzee 

age, the age of the grabber, the toddler, the babbler —Times Literary 
Supplement 

The Child’s Conception of Physical Causality. By Jean 
Piaget, Professor at the University of Geneva 12s. 6a net 
Develops further his valuable work Here be endeavours to arrive at 
some idea of the child’s notions of the reasons behmd movernent, and hence 
to consider its primitive system of physics His results are likely to prove 
useful in the study of the psychological history of fhe hum^ race and in 
the understanding of primitive peoples, as well as that of the child Ills 
method is admirable ’—Saturday Review 
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Integrative Psychology : a Study of Unit Response. By 
William M. Marston, C. Daly King, and Elizabeth H. Marston. 
2IS. net. 

‘ Hero is a daring attempt to explain personality in terms of physiology. 
It^might seem that in such an attempt tlie authors mu.st iiave siiglited 
personality. It is found, however, that they have magnified its importance. 
To d?al. adequately with the long and admirably co-ordinated argument 
of this book is impossible, and it must suffice to refer all who desire that 
psychology shall be placed on a scientific basis to the book itself.’ — Sahirday 
Review. 

Eidetic Imagery, and the Typological Method. By E. R. 

Jaensch, Professor in the University of Marburg. 7s. 6d. net. 

' While, the work of Professor Jaensch is well-known to psychologists and 
educationalists, it is too little known to physicians. An excellent translation 
recently published leaves no excuse for ignorance of a subject as important 
as it is interesting. , . . The author epitomizes much of the recent 

work on these fascinating topics.’ — Lancet, 

The Laws of Feeling. By F. Paulhan. Translated by C. K. 
Ogden. los. 6d. net. 

‘ It is strange that so important a contribution to our knowledge of feeling 
and emotion should have suffered neglect. The main thesis that the author 
advances is that all feeling, even pleasure and pain, and all emotion are due 
to the arrest of tendencies.’ — Saturday Review. 

The Psychology of Intelligence and Will. By H. G, Wyatt, 
123 . 6d. net, 

'Its value lies, not merely in the analysis of volitional consciousness and the 
definite relation of will-process in its highest form of free initiative to the 
capacity for relational thinking in its mo.st creative aspect, but in the 
reasoned challenge which it makes to all forms of mechanistic psychology.' 
— Journal of Philosophical Studies. 

The Concentric Method, in the Diagnosis of the .P.3ycho- 
neurotic. By M. Laignel-Lavastine, Associate-Profe.ssor of 
the Paris Medical Faculty. With 8 illustrations. los. 6cl. net. 

‘ This book emphasizes the physiological aspects of the psychoneuroses 
which are liable to be overlooked or altogether neglected, and it will certainly 
be read with advantage by those concerned with tlie treatment of pisycho- 
neurotic patients,’ — British Medical Journal. 

The Foundations of Mathematics and other logical Essay.s, 
By F. P. Ramsey. Edited by R. B. Braithwaile, 
Fellow of King’s College, Cambridge. I’rcface by G, E. M oore, 
Liu. D., Professor of Mental Philosophy and Logic in the 
University of Cambridge. 15s, net. 

' His work on mathematical logic seems to me the most important that has 
gipeared since Wittgenstein’s Tractatus Logico-PMlosophtcus.' — Bertrand 
Russell, in Mind. ' I recommend it as being at once more exciting and more 
fruitful than themoresustained theorizing of maturer philosophers,’— 

The Philosophy of the Unconscious. By E. von Hartmann. 

Introduction by C, K. Ogden, 15s. net. 

IThe rojirint of so famous a book in a cheap and accessible medium is a 
bocm which should not be accepted ungraciously. Mr. Ogden contributes 
a short but suggestive introduction.'— Times Literary Supplement. 
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The Social Life of Monkeys and Apes. By 5 Zuckerman, 
D Sc , M R C.S. With 24 plates, 15s net 

‘ A graphic and Lank account ot the amazing doings of the baboons he 
watched tt is no exaggeration to claim that the book maiks the beginning 
of a new epoch in the study ol a subject which is the essential foundation ot 
the biological approach to sociology ' — Sunday 1 twes 

The Development of the Sexual Impulses. By R E Money- 
Kyrle, author of The Meaning of Sacrifice 10&. 6d net 
' Dr Mouey-Kyrle has developed his theme With exceptional insight and 
sense of piopoition Students who wish to know what psychoanalysis 
leally implies could hardly hnd a nioie stimulating introduction ' — 1 vines 
Liktary Supplement 

Constitution-Types in Delinquency. By W. A Willcmse 
With 32 plates, 15s not. 

' A valuable book which students ol delinquency cannot afloid to ignore ' 
— Times Literaiy Supplement ' A great deal of valuable material for the 
criminologist ’ — Btaxn. 

Mencius on the Mind By J A. Richards, author of 
Principles of Literary Criticism. los 6d. net. 

' His very interesting and suggestive book He takes certain passages 
from Mencius and attempts a literal reiidciing, as an introduction to his 
geneial theme, the dillicully of tiansl.ition ’ — Node StutesmuH 

The Sciences of Man in the Making. By Professor E. A. 
Kirkpatrick 15s net, 

' Introduces the reader to scientihc method and to the points of view of 
anthropology and ethnology, of physiology and hygiene, of eugenics and 
euthonics, of economic and political science, of sociology and education, 
of religion and ethics ' — Juuntal of Education 

The Psychology of Consciousness, By C, Daly King. 
Introduction by Dr. W M.Marston, 12s. 6d net. 

‘ He has a light touch, but befoio bringing foi ward his own thesis he discusses 
the various schools of thought, includmg the psyt home llieorj He aigues 
that what they study is leally a bianch of physiofogy The only te.il 
psychology is to investigate consciousness ‘—Ihunmifham X‘osl 

The Psychology of Animals, in Relation to Human Psychology. 

By F Alverdes, Professor at Marburg Umvcusity. (}s. net 
‘May be thoroughly lecommonded as a deal ami simple mtioduelioii to 
the study of animal behaviour from the psythologu .il point ol view’ 
— Science Pt ogress 

The Gestalt Theory, and the Problem of Configuration. By 
Bruno Petermann Illustrated, 15s. net. 

‘In the book before us Dr Petermann has set himsulf to ex.miine pr.ict leally 
the whole gestalt literature, and has produced what is not only an uxeeedmr- 
ly useful summary but an acute critique.’— 'T whcj literary Supplement 

The Theory of Fictions. By Jeremy Bentham. Edited, with 
an Introductron and Notes, by C. K. Ogden. I2s. 6d. net. 

‘A thorough .study of it will prove it to be a mmo of rafonnation. Mi 
Ogden has done a real service to philosophy by publislnng this book, winch 
will be considered by many as a levolation.' — Nature 
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Ethical Relativity. ^yE.A.Westermarck, Ph.D ,Hon.LL.D., 
author of A History of Human Marriage 12s 6d. net, 

' This very important work , It is of great advantage to have his 

theoretical doctrine in this separate and considered form In these days it 
IS a refreshment to have a writer who attempts to throw hght on right and 
wrong by tracing them back to their ongm ' — Manchester Guardian 

The Spirit of Language m Civilization By K V^sster 
I 2 S 6d net 

' Even if this chapter [on language commumties] stood alone the book 
would be well worth reading The remainder discusses the relation of 
language and religion, of language and science, and of language and poetry 
His woik IS full of fine things ’ — Manchester Guardian 

The Moral Judgment of the Child. By Jean Piaget, Professor 
at the University of Geneva. 12s 6d net. 

‘ In this, the most brilliant and persuasive of Professor Piaget’s studies of 
the ihild’s mind, we are led from a consideration of the game of marbles 
and its rules to a new psychology and a new pedagogy ’ — New Statesman 

The Nature of Learning. 'ByProfessorGeorgeHumphrey.M A , 
Ph D 15s net 

‘ A stimulating leview of recent incestigation into the physiology of psycho- 
logy ' — New Statesman. ' A deeply interesting book ' — Mind 

The Dynamics of Education. By Hilda Taba Introduction 
by W H Kilpatrick, Professor at Columbia University los 6d 
net 

‘ Where she emphasizes the importance of group action, the book is of 
exceptional value The sphere of conduct is treated with the same dis- 
passionate comprehension ’ — Sunday Times 

The Individual and the Community. By Wen Kwei Liao, 

' M A., Ph D 15s net 

‘ His subject IS the contrast of legalism and niorahsm Particularly 

valuable is the account given of Sun Yat-Sen The book is noticeable, 
not merely as a piece of philosophy, but as a clue to the present mind of 
China ' — Manchester Guardian 

Crime, Law, and Social Science. By Jerome Michael, 
Professor of Law in Columbia University, and Mortimer J Adler 
15s net 

‘ The book is important, not only on account of its erudition, but because 
of its general conclusions which are highly controversial They assert 
that there is no science of cnminology ’ — Listener 

Dynamic Social Research. ByJohnJ.HaderandEditardC 
Lindeman 12s 6d net 

‘ There is much to admire m this difficult but fearlessly painstaking piece of 
work The researcher who famihanzes himselX with its argument will gam 
a fresh appreciation of the part that intellectual analysis can play m 
abstracting hidden truths out of the contmuum of his observations ' — Times 
_ Literary Supplement 

Speech Disorders : a Psychological Study. By Sara Shnchfield, 

, Ph.D. With 8 plates, 15s net 

* A very comprehensive account of the vanous forms of speech disorders 
met with A very stimulatmg book ' — Medical Times 
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The Nature of Mathematics: a Critical Survey. By Max- 
Black. los. 6d net , 

■ Dibplays great knowledge ol tlic subject and lucidity m handling it, and 
has the met it of stating with unmistakable claiity the issues involved ’ — 
Times Literary Supplement 

La-w and the Social Sciences. By Huntington Cairns X2s. 6cl. 
net* 

' Thei e tan be no doubt of the need for such a book as this Well 

documented and carelully written ' — Man 

The Neural Basis of Thought. By George G. Campion and 
Sir G Elhot Smith, FRS gs net 
' Has done good service in showing that the iclationship between brain 
structure and mental life is not so inexplicable as many psychologists 
would have us beheve ” — Times Literary Supplement 

Plato’s Theory of Knowledge : the Theacteim and the Sophist 
of Plato, translated with a Running Commentary by F M. 
Cornford, Laurence Professoi of Ancient Philosophy in the 
University of Cambridge 15s net 
‘ Remarkable grasp and lucidity His judgments arc independent and 
based on a wide scholarship everywhere apparent This thorough and 
illuminating tianslation and commentary may bo warmly recommended to 
students ol phtlosophy and to scholars ’ — Journal of Education 

Principles of Gestalt Psychology. By K Koffka, 25s. net. 

' Grves an excellent rdsumd of the cxjienmental work If the layman wants 
to know what Gestalt psychology is about, this is obviously the book for 
him ' — New Statesman 
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